AD. 


*-  A 


Award  Number:  DAMD17-96-C-6069 


TITLE:  Breast  Cancer  Center  Support  Grant 


PRINCIPAL  INVESTIGATOR:  Marc  Lippman,  M.D. 


CONTRACTING  ORGANIZATION:  Georgetown  University 

Washington,  DC  20057 


REPORT  DATE:  September  1999 


TYPE  OF  REPORT:  Annual 

PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  public  release 

distribution  unlimited 

The  views,  opinions  and/or  findings  contained  in  this  report  are  those 
of  the  author (s)  and  should  not  be  construed  as  an  official  Department 
of  the  Army  position,  policy  or  decision  unless  so  designated  by  other 
documentation . 


DTIC  QUALITY  INS93STHSD  4 


2000102/  010 


[Pll  Redacted] 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

OMBNo.  074-0188 

Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining 
the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for 
reducing  this  burden  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of 
Mananement  and  Budaet.  Paoerwork  Reduction  Protect  (0704-0188),  Washington,  DC  20503  ....  . . 

1 .  AGENCY  USE  ONLY  (Leave  2.  REPORT  DATE 

blank)  September  1999 

3.  REPORT  TYPE  AND  DATES  COVERED 

Annual  (01  Sep  98  -  31  Auer  99) 

4.  TITLE  AND  SUBTITLE 

Breast  Cancer  Center  Support  Grant 

5.  FUNDING  NUMBERS 

DAMD 1 7  -96-C-6069 

6.  AUTHOR(S) 

Marc  Lippman,  M.D. 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Georgetown  University 

Washington,  DC  20057 

e-mall: 

lippmanm@gunet.georgetown.edu 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 

Fort  Detrick,  Maryland  21702-5012 

10.  SPONSORING  /  MONITORING 

AGENCY  REPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  public  release 
distribution  unlimited 

12b.  DISTRIBUTION  CODE 

13.  ABSTRACT  (Maximum  200  Words) 

This  document  represents  the  annual  report  for  our  Breast  Cancer  Center  Support  Grant.  Our  grant  consists  of 
five  areas,  three  projects  and  two  cores.  Projects  include:  Project  1  -  Impact  of  Genetic  Testing  for  Breast 
Cancer  Susceptibility;  Project  2  -  A  Coordinated  Approach  to  Breast  Cancer  Diagnosis;  and  Project  3  - 
Development  of  Novel  Antiangiogenic  Therapies  in  Metastatic  Breast  Cancer.  These  projects  are  supported  by 
Core  1  -  Patient  Accession  Core,  and  Core  2  -  Cancer  Clinical  and  Economic  Outcomes  Evaluations  Core. 
During  the  project  period,  each  of  the  cores  have  been  fully  functional,  and  each  of  the  projects  continues  to 
meet  its  objectives.  Detailed  summaries  of  the  work  in  progress  is  provided  in  each  of  the  project  areas.  Taken 
together,  we  believe  that  these  projects,  supported  by  their  appropriate  cores,  have  been  successful  in  meeting 
their  statements  of  work,  and  in  fulfilling  their  scientific  objectives  during  the  granting  period. 

14.  SUBJECT  TERMS 

Breast  Cancer  Center 

15.  NUMBER  OF  PAGES 

231 

16.  PRICE  CODE 

17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION 
OF  REPORT  OF  THIS  PAGE 

Unclassified  Unclassified 

19.  SECURITY  CLASSIFICATION 

OF  ABSTRACT 

Unclassified 

20.  LIMITATION  OF  ABSTRACT 

Unlimited 

NSN  7540-01-280-5500  Standard  Form  298  (Rev.  2-89) 


Prescribed  by  ANSI  Std.  Z39-18 


298-102 


FOREWORD 


Opinions,  interpretations,  conclusions  and  recommendations  are 
those  of  the  author  and  are  not  necessarily  endorsed  by  the  U.S. 
Army. 


_  Where  copyrighted  material  is  quoted,  permission  has  been 

obtained  to  use  such  material. 

_  Where  material  from  documents  designated  for  limited 

distribution  is  quoted,  permission  has  been  obtained  to  use  the 
material . 

_  Citations  of  commercial  organizations  and  trade  names  in 

this  report  do  not  constitute  an  official  Department  of  Army 
endorsement  or  approval  of  the  products  or  services  of  these 
organizations . 

_  In  conducting  research  using  animals,  the  investigator (s) 

adhered  to  the  "Guide  for  the  Care  and  Use  of  Laboratory 
Animals,"  prepared  by  the  Committee  on  Care  and  use  of  Laboratory 
Animals  of  the  Institute  of  Laboratory  Resources,  national 
Research  Council  (NIH  Publication  No.  86-23,  Revised  1985) . 

_/ _  For  the  protection  of  human  subjects,  the  investigator (s) 

adhered  to  policies  of  applicable  Federal  Law  45  CFR  46. 

_  In  conducting  research  utilizing  recombinant  DNA  technology, 

the  investigator (s)  adhered  to  current  guidelines  promulgated  by 
the  National  Institutes  of  Health. 

_  In  the  conduct  of  research  utilizing  recombinant  DNA,  the 

investigator (s)  adhered  to  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

_  In  the  conduct  of  research  involving  hazardous  organisms, 

the  investigator (s)  adhered  to  the  CDC-NIH  Guide  for  Biosafety  in 
Microbiological  and  Biomedical  Laboratories. 


PI  -  Signature 


Date 


DAMD17-96-C-6069 


Marc  E.  Lippman,  MD 


TABLE  OF  CONTENTS 


Front  Cover 
Standard  Form  298 

Foreword 

Table  of  Contents .  1 

Principal  Investigator's  Introduction .  2 

Project  1 

Impact  of  Genetic  Testing  for  Breast  Cancer  Susceptibility .  3 

Project  2 

A  Coordinated  Approach  to  Breast  Cancer  Diagnosis .  9 

Project  3 

Development  of  Novel  Antiangiogenic  Therapies  in  Metastatic  Breast  Cancer....  19 
Core  1 

Patient  Accession  Core . 30 

Core  2 

Cancer  Clinical  and  Economics  Core .  38 

Appendix  Packet 


l 


DAMD17-96-C-6069 


Marc  E.  Lippman,  MD 


PRINCIPAL  INVESTIGATOR  S  INTRODUCTION 


Since  the  inception  of  our  Breast  Cancer  Center  Grant,  the  participants  have  worked  closely  with 
one  another  to  achieve  the  goals  of  the  grant.  As  described  within  our  report,  Project  1  (Impact 
of  Genetic  Testing  For  Breast  Cancer  Susceptibility)  provides  data,  which  are  the  first  to 
document  predictors  of  uptake  in  a  high-risk  clinically-based  population.  These  results  suggest 
that  cancer  worries  may  motivate  testing  use.  Project  2  (A  Coordinated  Approach  to  Breast 
Cancer  Diagnosis)  is  actively  recruiting  patients  and  gathering  data  on  patients  with  both  benign 
and  malignant  disease,  despite  having  encountered  significant  patient  test  scheduling.  The 
overall  goals  of  Project  3  (Development  of  Novel  Antiangiogenic  Therapies  in  Metastatic 
Breast  Cancer)  are  to  evaluate  the  effects  of  angiogenic  inhibitors  in  prospective  clinical  trials 
in  breast  cancer  patients.  We  have  now  successfully  completed  a  randomized  phase  I/II  study  of 
thalidomide,  which  has  provided  insights  into  the  relative  lack  of  activity  of  high  dose  (800-1200 
mg)  and  standard  dose  (200  mg)  thalidomide.  Furthermore,  we  have  finished  a  Phase  I  trial  that 
has  provided  more  information  regarding  our  proposal  to  conduct  a  randomized  trial  regarding 
whether  TNP-470  contributes  added  benefit  to  the  chemotherapeutic  agent,  paclitaxel. 

Outstanding  efforts  have  also  been  demonstrated  by  the  two  cores  support  by  this  award.  Based 
on  an  analysis  of  Core  1  (Patient  Accession  Core)  experience,  and  a  review  of  other  successful 
and  unsuccessful  efforts  at  minority  clinical  trials  accrual,  the  LCC  is  proposing  to  expand 
minority  accrual  to  breast  cancer  research  trials.  This  will  be  accomplished  by  expanding  an 
existing  network  of  oncology  office  practices,  and  their  affiliated  internist,  ob/gyn  and  surgical 
practices.  In  addition,  Core  2  (Cancer  Clinical  and  Economic  Outcomes  Evaluation  Core)  is 
extending  the  state-of-the-art  science  of  conducting  outcomes  research  by  composing  a  unique 
cross-disciplinary  research  team  with  the  methodological  expertise  to  evaluate  the  costs  and 
benefits  of  new  and  existing  cancer  services.  Detailed  information  about  each  of  the  projects, 
and  the  two  cores  which  support  them,  is  provided  on  the  following  pages. 
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PROJECT  1:  IMPACT  OF  GENETIC  TESTING 
FOR  BREAST  CANCER  SUSCEPTIBILITY 


Marc  E.  Lippman,  MD 


I.  INTRODUCTION:  Up  to  10%  of  breast/ovarian  cases  are  due  to  an  alteration  in  the 
BRCA1  or  BRCA2  genes.  Women  who  have  an  alteration  in  either  of  these  genes  have  an 
estimated  55-85%  risk  of  developing  breast  cancer  and  a  15-60%  chance  of  getting  ovarian 
cancer.  Other  cancers  also  occur  with  increased  frequency  in  gene  carriers,  such  prostate  cancer. 
First-degree  relatives  of  individuals  with  a  BRCA1  or  BRCA2  mutation  have  a  50%  chance  of 
carrying  the  altered  gene.  Thus,  men  may  also  derive  clinically  significant  information  from 
genetic  testing  for  themselves  and  their  family  members. 

This  study  is  designed  to  gather  data  on  the  determinants  of  testing  uptake,  as  well  as  the  medical 
and  psychological  implications  of  genetic  counseling  and  testing.  We  are  also  interested  in 
learning  about  individuals  who  decline  such  counseling  and  testing  and  how  this  choice  impacts 
their  well-being  and  medical  decision-making.  (Note:  For  brevity,  this  program  is  referred  to  as 
CARE,  Cancer  Assessment  and  Risk  Evaluation.)  The  specific  aims  of  this  project  are  as 
follows: 

1)  to  identify  determinants  of  who  decides  to  undergo  BRCA1/2  testing; 

2)  to  evaluate  the  short-  and  long-term  impact  of  BRCA1/2  testing  on  quality  of  life; 

3)  to  evaluate  the  impact  of  genetic  testing  on  prevention  and  surveillance  practices; 

4)  to  identify  early  predictors  of  psychological  morbidity  and  nonadherence  among 

participants  in  genetic  testing  programs;  and 

5)  to  develop  a  preliminary  model  to  estimate  the  costs  of  BRCA1/2  testing  per  quality- 

adjusted  life  years  ahead. 


II.  BODY 

A.  Accrual  and  Uptake  of  BRCA1/2  Testing 

1.  Major  sources  of  recruitment  include  Georgetown  internal  providers, 
relatives  of  individuals  who  test  positive,  and  external  providers. 

2.  To  date,  773  individuals  have  completed  the  initial  baseline  phone 
interview  (a  40%  increase  over  last  year).  Approximately  93%  of  the  individuals  who 
completed  baselines  are  Caucasian  and  6%  are  minorities  (see  PAC  for  detailed  race 
breakdown).  Of  note,  690  individuals  participated  in  a  pre-test  genetic  counseling  session.  68% 
were  probands  and  32%  were  relatives  of  a  positive  individual.  Of  the  relatives  who  completed  a 
pre-test  session,  76%  were  females  and  24%  were  males. 

3.  Of  the  690  individuals  who  completed  an  initial  genetic  counseling 
session,  563  (82%)  chose  to  get  tested  and  receive  their  results.  Result  outcomes  are 
summarized  below: 

BRCA  1/2  Positive  - 172 
BRCA  1/2  Mutation  Negative  -  221 
BRCA  1/2  True  Negative  - 103 
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BRCA  1/2  Result  of  Unknown  Significance  -  41 

Partial  Negatives  (BRCA1  or  BRCA2  negative  for  full  testing)-  26 

4.  We  have  conducted  an  analysis  of  the  predictors  of  testing  decisions.  This 
study  revealed  that  women  with  higher  levels  of  cancer  worries  were  more  likely  to  receive  test 
results,  while  those  with  high  levels  of  spiritual  faith  were  less  likely. 

B.  Psychosocial  Impact  of  Testing 

1.  To  date,  598  individuals  completed  the  1  month  follow-up  interview;  471 
have  completed  the  6  month  interview;  and  354  have  completed  the  final  12  month  interview. 
These  numbers  include  those  who  decline  testing  at  or  before  their  initial  genetic  counseling  visit 
and  the  follow-up  after  results  are  given  in  a  second  genetic  counseling  session. 

2.  A  preliminary  analysis  has  shown  that  unaffected  carriers  of  BRCA1/2 
mutations  report  higher  levels  of  carrier  worries  at  6-month  follow-up  than  noncarriers,  but  not 
higher  levels  of  general  distress  symptoms. 

C.  Preliminary  model  on  the  cost-effectiveness  of  counseling  and  testing  for 

BRCA1/2  susceptibility  mutations  in  high  risk  women. 

A  detailed  report  of  progress  on  this  aim  can  be  found  in  the  report  for  Core  #2: 
The  Cancer  Clinical  and  Economic  Outcomes  Core. 

1.  Costs:  A  large  portion  of  the  costs  in  this  cost-effectiveness  analysis  will 
be  the  costs  of  providing  genetic  counseling  and  testing  of  women  who  are  at  risk  of  having  a 
mutation.  Bill  Lawrence  and  co-investigators  on  this  proposal  performed  a  cost  analysis  of 
providing  counseling  and  full  BRCA1/2  gene  sequencing  to  women  in  the  CARE  program.  This 
analysis  included  the  cost  of  the  personnel  time,  materials,  and  included  participant  time  and 
caregiver  costs.  We  calculated  the  cost  of  providing  standard  genetic  counseling  (without 
testing)  to  probands  to  be  $205;  adding  testing  and  disclosure  of  results  to  this  counseling 
increased  total  costs  to  $2050.  While  the  cost  of  counseling  and  testing  together  exceeded 
$2000,  the  cost  of  providing  the  counseling  (including  disclosure  of  results)  comprised  only  16% 
of  the  total  cost.  We  conclude  from  this  analysis  that:  1)  while  counseling  is  an  important  part  of 
a  genetic  evaluation,  it  has  a  low  cost  relative  to  testing;  and  2)  since  the  cost  of  counseling  is  a 
small  part  of  the  overall  cost  of  counseling  and  testing,  replacement  of  detailed  genetic  counselor 
counseling  with  a  shorter  time  of  physician  counseling  would  not  significantly  lower  costs.  In 
addition  to  the  cost  of  testing  and  counseling,  the  cost  of  treatment  of  cancer  will  be  needed  for 
the  full  cost-effectiveness  analysis.  We  are  currently  working  with  the  National  Cancer  Institute 
to  obtain  costs  of  breast  cancer  treatment  using  Surveillance,  Epidemiology,  and  End-Results 
(SEER)  -  Medicare  linked  cost  data. 

2.  Quality  of  Life:  We  measure  cost-effectiveness  in  this  study  in  units  of 
dollars  per  quality-adjusted  life  years  (QALYs)  saved.  To  express  outcomes  in  QALYs,  we 
incorporate  both  expected  survival  and  health  utilities,  or  participant’s  preferences  for  the  health 
outcomes  of  interest  (e.g.  having  a  prophylactic  mastectomy,  or  having  localized  breast  cancer). 
A  detailed  report  of  our  quality  of  life  survey  work  and  a  table  of  preliminary  utility  values  for 
the  health  states  of  interest  can  be  found  in  the  Core  #2  report.  Briefly,  while  we  have  been 
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interviewing  participants  to  determine  health  utilities  using  two  assessment  methods,  the  time 
trade-off  assessment  (TTO)  and  the  linear  rating  scale  assessment  (LRS),  we  have  found  that 
while  the  LRS  has  been  a  reliable  instrument  for  telephone  surveys,  the  TTO  has  not  been.  We 
have  thus  terminated  the  TTO  assessments,  and  collecting  utilities  for  health  states  by  LRS. 

3.  Cost-Effectiveness :  We  use  a  computer  simulation  model  to  determine 
cost  effective-ness  of  BRCA1/2  counseling  and  testing,  simulating  a  cohort  of  high  risk  women 
who  either  undergo  counseling  and  testing,  counseling  alone,  or  no  counseling  or  testing.  We 
have  finished  programming  the  base  computer  model,  and  are  currently  working  on  finishing  the 
formal  meta-analyses  for  parameter  estimates  and  completing  cost  data  collection.  Preliminary 
findings  based  upon  estimated  parameter  values  can  be  found  in  the  Core  #  2  report. 


III.  KEY  RESEARCH  ACCOMPLISHMENTS 

•  Uptake:  These  data  are  the  first  to  document  predictors  of  uptake  in  a  high-risk 
clinically  based  population.  These  results  suggest  that  cancer  worries  may  motivate 
testing  use.  This  is  important  because  the  self-selection  process  may  result  in  a  more 
highly  distressed  group  of  participants.  The  finding  that  spiritual  faith  deters  testing  is 
of  interest  and  warrants  further  investigation. 

•  Impact:  Thus  far,  substantial  adverse  psychological  effects  have  not  been  observed  in 
individuals  who  pursue  genetic  testing,  including  those  with  positive  test  results. 
However,  our  data  are  the  first  to  show  significant  effects  of  testing  on  cancer  worries. 
Investigation  of  the  quality  of  life  impact  of  these  effects  is  ongoing. 

•  Cost:  The  costs  for  genetic  counseling  are  low  relative  to  the  costs  involved  in 
BRCA1/2  testing.  Thus,  findings  derived  from  cost  analyses  in  this  research  setting 
suggest  that,  in  clinical  practice,  replacement  of  comprehensive  genetic  counselor 
counseling  with  a  shorter  time  of  physician  counseling  would  not  significantly  lower 
overall  costs. 


IV.  REPORTABLE  OUTCOMES 
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appraisal.  Annals  of  Behavioral  Medicine.  1997;  19:370-377. 

Benkendorf  JL,  Peshkin  BN,  Lerman  C.  Impact  of  genetic  information  and  genetic  counseling  on 
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B.  Other  Reportable  Outcomes 

1.  Registry  development.  With  funding  from  other  grants,  participants  in  the  CARE 
program  are  invited  to  contribute  to  our  Familial  Cancer  Registry.  This  registry  is  a  repository  for 
blood  and  tumor  DNA,  as  well  as  pathology  reports.  A  database  containing  risk  factor  information  has 
also  been  developed.  Data  from  CARE  participants  have  been  contributed,  along  with  data  from 
several  other  sites,  to  determine  the  effects  of  oral  contraceptives,  cigarette  smoking,  parity.  Tamoxifen, 
prophylactic  surgery,  and  other  factors  on  cancer  risks  in  mutation  carriers  (see  publication  list). 

2.  Funding  applied  for  based  on  this  work.  Based  on  this  work,  funding  has  been  awarded 
for  an  NCI  supported  study,  “Comparing  Models  of  Counseling  for  BRCA1/2  Testing.”  This 
randomized  study  is  evaluating  the  impact  of  psychosocial  telephone  counseling  versus  standard 
genetic  counseling  in  female  mutation  carriers.  High-risk  individuals  ascertained  through  the  CARE 
program  may  also  be  invited  into  the  NCI  funded  “Cancer  Genetics  Network.”  This  is  a  grant  for 
infrastructure  that  will  enable  researchers  to  have  access  to  interested  participants  for  cancer  genetics 
studies.  In  addition,  a  subcontract  was  recently  awarded  by  NIH  to  study  the  efficacy  of  prophylactic 
mastectomy  and  oophorectomy  in  mutation  carriers. 

3.  Training  supported  bv  this  award.  Since  1998,  three  genetic  counseling  students  from 
two  accredited  programs  (National  Human  Genome  Research  Institute  and  University  of  Michigan) 
completed  clinical  rotations  at  Georgetown  University.  Under  the  close  supervision  of  the  genetic 
counselors,  these  individuals  had  an  opportunity  to  observe  and  take  part  in  the  genetic  counseling  of 
research  participants.  In  addition,  a  medical  oncologist  from  Modena,  Italy  completed  an  8  week 
fellowship  granted  by  the  UICC  and  began  a  research  project  about  the  clinicopathologic  features  of 
breast  cancers  in  women  with  BRCA1/2  mutations. 


V.  CONCLUSIONS 

A.  Summary:  Our  findings  show  that  a  majority  of  individuals  who  complete  a  screening 
interview  opt  to  participate  in  genetic  counseling  and  testing.  There  do  not  appear  to  be  significant 
adverse  psychological  effects  as  a  result  of  participation  in  genetic  counseling  and  testing,  even  among 
those  who  test  positive.  Data  obtained  from  this  study  have  also  been  used  to  estimate  the  costs  of 
providing  genetic  counseling  and  testing,  which  may  be  useful  in  clinical  practice.  We  are  continuing 
to  evaluate  the  decision-making  patterns  of  participants  with  respect  to  medical  options  and  family 
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disclosure.  In  addition,  through  the  registry  and  other  funded  projects,  we  hope  to  gain  a  better 
understanding  of  the  genetic-epidemiology  of  hereditary  breast  cancer  and  the  efficacy  of  prevention 
strategies. 

B.  Recommendations 

•  Continue  current  recruitment  of  study  subjects  referred  from  Georgetown  providers  and 
private  practice  providers,  as  well  as  family  members  of  known  mutation  carriers. 

•  Continue  to  increase  recruitment  of  minority  subjects. 

•  Continue  cost-effectiveness  modeling  and  utilities  analysis. 

•  The  last  year  of  the  study  will  focus  primarily  on  collection  of  follow-up  data  and 
analysis  of  data  regarding  psychological  and  medical  implications  of  BRCA1/2  testing. 


8 


DAMD17-96-C-6069 


Marc  E.  Lippman,  MD 


PROJECT  2:  A  COORDINATED  APPROACH  TO 
BREAST  CANCER  DIAGNOSIS 


I.  INTRODUCTION:  This  project  focuses  on  developing  improved  paradigms  for  breast  cancer 
diagnosis  using  new  methods  of  imaging  and  molecular  markers  of  neoplasia  measured  in  nipple 
aspirate  fluid.  The  ultimate  objective  of  such  research  is  to  reduce  the  number  of  unnecessary  biopsies 
by  improving  the  specificity  and  positive  predictive  value  of  diagnostic  methods. 

Currently,  there  are  two  parts  of  the  imaging  evaluation  of  women  with  possible  breast  cancer.  These 
are  called  screening  and  diagnosis.  In  the  first,  the  patient  has  a  mammogram  with  two  views  of  each 
breast  obtained  and  may  also  have  clinical  breast  examination.  If  any  suspect  region  is  found  on  the 
screening  mammogram,  then  the  patient  proceeds  to  the  second  part.  In  the  second  part,  a  radiologist 
uses  those  imaging  methods  that  are  available  to  determine  whether  or  not  this  suspect  lesion  is  real, 
and  whether  the  positive  predictive  value  is  great  enough  that  biopsy  is  indicated. 

Currently,  approximately  10%  (range  4-14  %)  of  women  having  a  screening  mammogram  are  called 
back  for  diagnostic  mammography.  In  the  diagnostic  workup,  special  mammographic  views  such  as 
compression  spot  views,  magnification  views  or  special  mammographic  projection  views  may  be 
obtained.  The  patient  may  also  have  sonography  and  or  breast  magnetic  resonance  imaging  with 
gadolinium.  In  some  centers  imaging  with  99m  Tc  Sestamibi  may  be  used.  This  radiotracer  labeled 
agent,  approved  by  the  FDA,  localizes  in  breast  cancer  and  some  benign  lesions. 

After  a  full  diagnostic  workup,  many  patients  are  excluded  from  needing  biopsy,  but  approximately  1/3 
to  1/4  still  need  a  biopsy.  Of  those  who  have  a  biopsy,  17-32%  will  have  cancer  based  on  the 
characteristics  of  the  initial  suspect  region  (some  findings  are  more  suspicious  than  others).  With  some 
patterns,  the  likelihood  of  cancer  is  close  to  100%.  But  this  still  means  that  at  least  2/3  of  those  having 
biopsy  will  not  have  cancer.  This  project,  A  Coordinated  Approach  to  Breast  Cancer  Diagnosis 
(CABCAD)  is  designed  to  establish  statistically  supported  criteria  so  that  some  of  those  women  who 
now  have  biopsy  and  who  are  then  found  to  have  only  benign  disease,  could  be  safely  followed  without 
biopsy. 


II.  BODY:  In  the  CABCAD  protocol,  women  with  a  suspect  lesion  identified  by  screening 
mammography  and/or  clinical  breast  examination  and  who  have  had  a  current  standard  diagnostic 
workup  with  the  recommendation  of  biopsy  are  recruited  into  the  study.  Each  woman  who  agrees  is 
then  studied  with  both  advanced  imaging  methods  and  with  experimental  methods.  The  standard 
methods  are  breast  MRI  with  gadolinium  enhancement  and  nuclear  scanning  with  99mTcSestamibi.  At 
the  time  the  study  was  initiated,  Sestamibi  was  still  an  experimental  agent  for  breast  cancer  evaluation. 
It  is  now  FDA  approved.  Some  of  the  women  had  had  sonography  as  part  of  their  standard  breast 
imaging  evaluation.  The  experimental  procedures  incorporated  into  the  original  protocol  were  digital 
mammography,  and  elastography,  and  (in  pre-menopausal  women)  nipple  fluid  was  aspirated  for 
cytogenetic  analysis.  In  the  original  protocol,  the  Sestamibi  imaging  was  imaged  with  both  a  standard 
gamma  camera  and  with  a  prototype  high  sensitivity  high  resolution  dedicated  breast  gamma  camera. 

Each  of  these  tests  was  selected  because  it  looks  at  a  different  biological  spectrum  of  disease.  The 
digital  mammogram  looks  at  anatomy,  the  sonography  looks  at  tissue  texture,  the  elastography 
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evaluates  hardness,  the  MRI  evaluates  microvascularity,  the  Sestamibi  evaluates  an  unknown  factor 
that  is  related  to  p-glycoprotein  and  mitrochondrial  localization  probably  based  on  molecular  charge  of 
the  Sestamibi,  the  nipple  aspirate  fluid  looks  at  cytogenetic  lesions  indicating  biological  change  in  the 
epithelium.  Of  the  available  imaging  studies  likely  to  be  useful  in  this  differentiation,  only  positron 
emission  tomography  is  not  included  because  its  great  expense  would  likely  preclude  its  eventual 
clinical  application  for  this  purpose. 


III.  PROGRESS:  In  the  first  year  there  was  a  long  delay  caused  by  disagreements  between  the 
consent  forms  as  approved  by  the  Georgetown  University  Institutional  Review  Board  and  the  US  Army 
Human  Subjects  requirements.  Multiple  versions  were  submitted  until  we  arrived  at  one  form 
acceptable  to  both.  Project  2,  was  therefore  officially  started  June  30,  1997.  Since  that  time,  we  have 
initiated  the  protocol  and  have  recruited  186  women  into  it.  In  the  initial  start  up  phase,  scheduling 
problems  were  encountered  so  that  not  all  patients  could  have  all  studies.  The  situation  has  recently 
improved,  but  scheduling  problems  became  very  severe  in  January,  1999  because  of  increased  clinical 
demand  on  the  MRI  system.  During  much  of  the  first  part  of  this  year  delays  in  scheduling  were  2-3 
weeks,  thus  many  women  would  have  their  biopsy  prior  to  any  chance  of  having  the  MRI.  After  intense 
negotiation  that  started  in  February,  we  were  (starting  in  August)  able  to  achieve  a  weekly  2  hour  time 
slot  for  breast  MRI  research  on  the  neural  computational  science  research  MRI  system  and  the 
scheduling  problem  for  MRI  has  resolved.  Recently,  there  have  been  cutbacks  in  technologists 
available  for  sestamibi  studies  making  scheduling  more  difficult,  but  this  has  not  yet  impacted  the 
study.  In  addition,  our  clinical  coordinator  left  in  June  and  it  has  taken  several  months  to  fill  that 
position  which  is  now  filled.  Due  to  all  these  problems,  we  fell  somewhat  behind  schedule,  but  are  now 
in  a  catch-up  mode.  We  currently  have  capability  for  3  breast  MRI  exams  a  week  and  two  Sestamibi 
exams  per  week.  We  are  working  to  increase  the  capacity  for  Sestamibi.  At  this  rate,  we  will  be  able  to 
meet  the  required  recruitment  needs  within  the  available  time  for  the  study.  We  will  be  working  in  this 
year  to  increase  the  recruitment  rate  slightly  so  that  we  are  left  with  six  months  at  the  end  of  the  four 
year  project  for  data  analysis. 

Table  1  indicates  the  number  of  patients  recruited  into  each  arm  of  the  study  and  the  biopsy  results  to 
date. 


Table  1:  Biopsy  Results  of  Patients  Evaluated 


Biopsy  Results 

No.  Patients 

Percent 

Cancer 

20 

11 

DCIS 

8 

4 

LCIS 

3 

i 

Atypical  hyperplasia 

7 

4 

Fibroadenoma 

18 

10 

Other  benign 

59 

32 

Results  pending 

46 

25 

No  biopsy  performed  in  spite  ot  original 
recommendation  for  biopsy  and  biopsy  pending 

23 

13 

Total  Evaluated 

184 

100 
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The  goal  of  this  study  is  to  try  to  find  women  with  suspect  lesions  requiring  biopsy  that  do  not  have 
cancer.  Cancer  was  found  in  11%  and  DCIS  in  4%  of  women  going  to  biopsy.  Because  the  goal  is  to 
find  features  on  imaging  studies  that  indicate  that  the  disease  is  a  benign  process,  we  need  many  benign 
cases  for  our  analysis  and  consider  this  an  appropriate  ratio  of  benign  to  malignant  lesions.  The 
patients  that  have  been  recruited  thus  far  are  representative  of  the  population  of  women  who  go  for 
breast  biopsy  at  Georgetown  University  Medical  Center. 

For  the  184  patients  evaluated  to  date,  Table  2  demonstates  our  success  in  completing  the  diagnostic 
studies  and  the  reasons  that  studies  were  not  conducted. 

Table  2:  Results  of  Procedures  being  Utilized 


Procedure 

Participants 

Comments 

Nipple  aspirate  fluid 

12  of  183  (6%) 

NAF  attempted  on  75 
patients.  Of  these,  40 
were  post-menopausal 
(only  1  yielded  fluid).  Of 
the  35  premenopausal 
women,  13  had  never  been 
pregnant,  3  had  had 
extensive  prior  breast 
surgery,  4  yielded  no 
fluid,  and  4  yielded 
insufficient  fluid  for 
processing 

MRI 

104  of  186  (56%) 

22  excluded  by  criteria 

5  refused 

10  too  large 

24  not  done  due  to 
scheduling  problems  on 
scanner 

Nuclear  Sestamibi  imaging  on 
Standard  Gamma  Camera 

151  of  186  (81%) 

7  refused 

8  no  available  time  on 
machine 

Ultrasound 

58  of  186  (31%) 

Not  part  of  original 
protocol 

Due  to  continuing  scheduling  problems,  many  patients  were  unable  to  be  scheduled  for  all  studies.  The 
situation  should  now  improve  as  new  approaches  are  being  used  in  each  area.  We  have  encountered 
sufficient  problems  with  the  breast  dedicated  gamma  camera,  that  we  have  stopped  using  it.  The 
updated  model  that  was  going  to  be  used  to  replace  the  original  camera,  still  has  major  limitations  and 
the  manufacturer  has  stopped  development.  The  elastography  measurements  were  stopped  when  the 
physician  developer  of  this  system  left  Georgetown  and  took  his  system  with  him.  Up  until  the  time 
that  he  left,  he  was  unable  to  provide  us  with  interpreted  data  on  the  hardness  of  lesions.  Ultrasound 
examinations  as  part  of  this  project  were  discontinued  on  his  departure,  but  have  now  resumed. 


Some  patients  are  refusing  to  undergo  certain  procedures  in  the  protocol.  The  causes  of  refusal  are 
being  noted  as  we  believe  that  issues  influencing  patient  unwillingness  to  have  the  study  will  be  an 
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important  factor  if  these  methods  are  determined  to  be  important  in  the  benign/malignant  decision. 
This  data  is  being  recorded  along  with  other  indices  of  patient  satisfaction  with  the  study,  to  be  used  in 
cost-effectiveness  and  quality  of  life  analyses  conducted  in  conjunction  with  the  Cancer  Clinical  and 
Economic  Outcomes  Evaluation  Core  (Core  2). 

The  low  yield  in  the  nipple  aspirate  studies  reflects  the  large  proportion  of  post-menopausal  women, 
lack  of  success  with  women  who  have  not  had  a  prior  pregnancy,  and  continued  high  refusal  rate  (52  of 
186  patients,  28%).  The  continued  difficulties  with  scheduling  have  meant  that  the  clinical  coordinator 
still  was  often  rushed  in  the  procedure.  This  is  critical  because  experience  of  other  investigators  using 
the  NAF  procedure  suggests  that  two  of  the  key  requirements  are  for  the  woman  to  feel  relaxed,  and  to 
have  sufficient  time  for  adequate  milking  of  the  breast.  Although  we  have  attempted  to  obtain  fluid 
from  post-menopausal  patients,  the  yield  (1  of  40)  indicates  this  is  not  an  appropriate  group. 
Investigators  who  have  had  reasonable  success  rates  with  this  group  typically  require  more  time  to 
attempt  the  aspiration  procedure  multiple  times.  As  a  means  of  possibly  improving  our  results  with  the 
NAF  approach,  we  are  planning  an  in-service  in  October  when  we  will  have  a  clinical  coordinator  who 
conducts  NAF  sampling  in  Dr.  Susan  Love’s  Breast  Clinic.  She  will  show  us  the  procedures  they  have 
used,  although  she  has  stressed  the  importance  of  adequate  time. 

Findings  on  imaging  studies: 

1 .  Invasive  Breast  Cancer:  20  cases.  MRI:  Positive  in  8,  negative  in  2.  Not  done  in  10. 

Sestambi:  Positive  in  10,  negative  in  6,  Not  done  in  4. 

2.  DCIS  :  8  cases.  MRI:  Positive  in  3,  negative  in  3,  Not  done  in  2. 

Sestamibi:  Positive  in  5,  negative  in  2,  patient 
motion  in  1 . 

3.  Atypical  Ductal  Hyperplasia:  7  cases  MRI:  Positive  in  1,  negative  in  6 

Sestamibi:  Positive  in  1 ,  negative  in  4.  Not  done  in 

2. 

4.  Fibroadenoma:  18  cases  MRI:  Positive  in  1,  benign  in  12,  not  done  in  5. 

Sestamibi:  Positive  in  5,  negative  in  9,  not  done  in 
4. 

5.  Other  benign:  59  cases  MRI:  Positive  in  5,  Indeterminate  in  2,  Benign  in  20,  32  not 

done  Sestamibi:  Positive  in  9,  equivocal  in  4,  Benign  in  17,  29 
not  done 

6.  Other  small  group  categories:  LCIS  3  cases.  Papillomas  7. 


A.  New  research  information  that  is  relevant  to  this  study 

1.  Comparative  evaluation  of  conventional  vs.  digital  mammography:  We  have 
completed  additional  prospective  evaluation  of  the  digital  mammography  system  that  we  are  using  in 
this  protocol.  We  evaluated  this  system  in  a  series  of  134  cases  which  included  23  cancer  cases.  Six 
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radiologists  with  no  prior  experience  with  digital  mammography  were,  on  average,  better  at 
distinguishing  benign  and  malignant  lesions  on  the  digital  images  than  on  conventional  high  quality 
original  mammograms.  This  result  did  not  achieve  statistical  significance  with  this  sample  size,  but  the 
trend  is  clearly  shown  in  Table  4.  The  data  has  been  presented  in  the  SPEE  Medical  Imaging 
Conference  in  February,  1997  and  published  in  their  proceedings.  An  updated  analysis  was  presented  at 
the  Third  International  Conference  on  Digital  Mammography,  Nijmegin,  Netherlands,  June,  1998. 

Table  3  demonstrates  the  average  tme  positive  fraction  at  each  false  positive  fraction  for  the  six  readers 
in  a  study  comparing  24  cancers  and  25  lesions  that  at  biopsy  were  shown  to  be  benign.  Digital  and 
conventional  images  were  compared. 

Table  3 


Reader 

#1 

#2 

#3 

#4 

#5 

#6  Average 

Digital 

Screen-film 

0.600 

0.609 

0.656 

0.616 

0.735 

0.556 

0.697 

0.575 

0.462 

0.495 

0.643  0.633 
0.644  0.583 

p-value 

0.923 

0.637 

0.085 

0.069 

0.741 

0.992 

Table  3  shows  the  individual  ROC  areas  under  the  ROC  curves  for  each  of  the  six  readers  as  well  as 
the  average  of  these  six  values.  The  digital  system  is  on  average,  better,  but  these  results  do  not  reach 
statistical  significance  with  this  relatively  small  sample  size. 

There  have  been  additional  publications  on  digital  mammography  performed  elsewhere.  These  articles 
have  all  be  based  on  variations  of  the  Storage  Phosphor  technique  that  we  have  been  using  or  an 
alternate  method  we  demonstrated  and  reported  on  in  1993.  Findings  by  Hundertmark,  Cowen,  Funke, 
and  Perlet  agree  with  our  basic  findings  that  this  method  of  digital  mammography  is  equivalent  to 
conventional  mammography.  An  article  by  Kheddache  indicates  that  the  system  is  not  as  good  as 
screen  film  conventional  mammography.  We  have  been  unable  to  find  any  publications  of  clinical 
series  done  with  other  methods  for  digital  mammography.  Non-published  information  suggests  that  the 
three  competing  systems  under  test  have  not  shown  clinical  advantages  compared  to  screen  film 
conventional  mammography,  but  may  be  equivalent.  The  FDA  recently  rejected  the  application  of  the 
Trex  Medical  digital  mammography  system  as  not  having  been  shown  to  be  equivalent  to  conventional 
mammography.  Because  studies  done  by  us  and  others  have  shown  current  technology  digital 
mammography  to  provide  no  advantages  over  high  quality  conventional  mammography,  we  have 
discontinued  digital  mammography  acquisition.  We  are  currently  performing  pilot  work  under  contract 
with  Siemens  Corporate  Research  to  determine  whether  their  proprietary  image  processing  of  50 
micron  pixel  digitized  mammograms  can  disclose  breast  cancer  in  women  in  whom  the  cancers  were 
not  mammographically  visible.  Selected  women  in  CABCAD  will  be  candidates  for  inclusion  in  this 
pilot  study  if  their  original  mammogram  is  available,  is  of  high  quality,  does  not  show  a  cancer,  and 
the  woman  has  a  cancer  that  can  be  precisely  localized  and  sized  based  on  other  imaging  methods. 

2.  FDA  approval  for  Sestamibi:  At  the  time  of  the  original  grant  submission, 
99mTc  Sestamibi  had  not  completed  evaluation  by  the  FDA  for  use  as  a  breast  cancer  imaging  agent. 
This  evaluation  has  now  been  completed  and  Sestamibi  has  received  FDA  approval  for  this  purpose. 
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There  have  been  additional  studies  published  comparing  the  accuracy  of  breast  MRI  and  Sestamibi.  In 
order  for  any  test  of  group  of  tests  to  meet  the  requirements  for  avoiding  breast  biopsy,  very  high 
negative  predictive  values  are  necessary.  Results  reported  by  Palmedo  show  a  NPV  for  Sestamibi  of 
83%  and  for  MRI  of  75%.  Fenlon  reports  NPV  for  Sestamibi  of  95%  and  for  MRI  of  91%.  Helbich 
reports  NPV  of  81%  for  Sestamibi  and  98%  for  MRI.  Helbich’s  results  are  unusually  good  for  NPV  of 
MRI  and  less  than  usually  reported  for  Sestamibi,  for  uncertain  reasons.  It  is  likely  that  the  variability 
of  results  reflect  different  characteristics  of  the  patients  included  in  each  study.  Because  of  this,  we  are 
recording  in  our  database  detailed  information  about  the  clinical  and  mammographic  findings  in  each 
case.  As  we  analyze  our  data  according  to  the  multiple  features  recorded  in  the  Breast  Imaging 
Reporting  and  Data  System  (BI-RADS)  and  descriptions  of  the  palpable  abnormality,  we  expect  to 
better  define  breast  lesion  characteristics  that  would  indicate  those  patients  in  whom  MRI  and/or 
Sestamibi  would  be  expected  to  have  sufficiently  high  NPV  to  permit  follow-up  rather  than  requiring 
biopsy.  The  study  correlating  sestamibi  with  BIRADS  characteristics  on  the  mammogram  is  currently 
being  analyzed  for  presentation  in  Spring,  2000  and  publication. 

It  is  clear  from  the  data  acquired  so  far  that  the  choice  of  an  appropriate  method  for  presenting  breast 
biopsies  for  benign  disease  will  require  a  careful  assessment  of  the  information  available  from  the 
mammogram  and  ultrasound.  A  flow  chart  of  our  results  in  likely  to  be  based  on  BIRADS  criteria  and 
ultrasound  descriptors  as  we  do  not  anticipate  a  simple  answer  to  the  problem.  If  this  effort  developing 
this  flow  chart  is  successful,  we  would  then  be  able  to  provide  a  flow  chart  such  that  one  could  say  that 
if  one  has  a  mammographic  lesion  with  the  following  group  of  BIRADs  criteria,  then  MRI  and/or 
Sestamibi  would  likely  provide  the  best  information  to  help  avoid  a  biopsy;  or  alternatively,  that  for  a 
lesion  with  those  characteristics,  neither  method  would  be  expected  to  provide  sufficient  added 
information  so  that  biopsy  could  be  avoided.  Similar  results  would  also  be  provided  for  palpable 
lesions  based  on  their  characteristics. 

B.  Changes  in  protocol 

1.  We  have  eliminated  the  experimental  test  of  sono-elastography.  In  the  first  year 
of  the  protocol,  the  investigator  of  this  technique  was  unable  to  provide  us  with  an  interpretation  of  his 
data.  He  has  left  the  institution  so  that  the  machine  for  elastography  is  no  longer  available. 

2.  We  have  suspended  the  use  of  the  breast  sized  dedicated  gamma  camera  because 
of  technical  problems  in  its  operation.  The  inventor  of  this  system  had  indicated  that  a  new  system  was 
being  built  and  would  become  available.  He  has  how  indicated  that  the  newer  system  will  not  perform 
to  meet  our  requirements  and  that  he  has  stopped  development. 

3.  We  are  joining  in  a  grant  proposal  with  another  investigator  (Harry  Barrett,  PhD, 
University  of  Arizona)  regarding  a  differently  designed  high  resolution  gamma  camera.  Should  that 
project  be  funded  (It  received  a  NIH  Score  of  111),  the  new  experimental  camera  might  become 
available  in  the  last  year  of  this  project.  This  new  small  field  of  view  camera  has  a  resolution  of  0.2mm, 
a  high  enough  resolution  that  the  only  feature  degrading  the  image  would  be  patient  motion  and  scatter 
within  the  breast.  Because  of  its  small  field  of  view,  accurate  positioning  would  be  achieved  by 
ultrasound  performed  in  the  Nuclear  Medicine  facility  immediately  prior  and  in  the  same  position  used 
for  the  Sestamibi  imaging. 
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4.  We  have  added  high-resolution  ultrasound  to  the  protocol.  The  investigative 
work  by  ATL  Corporation  has  shown  that  high  resolution  ultrasound  can  in  some  instances  provide 
improved  assignment  of  breast  masses  into  benign  and  malignant  categories.  This  technology  is  only 
recently  available  to  us  and  we  have  incorporated  it  into  the  protocol.  We  have  also  added  Doppler 
measurements  of  blood  flow  in  breast  lesions.  Data  available  from  the  literature  leaves  uncertainty  as  to 
its  benefit  in  differentiating  breast  cancer  from  benign  masses.  We  will  be  testing  the  hypothesis  that  by 
combining  the  doppler  information  with  the  descriptors  of  the  mammogram  and  ultrasound  findings 
that  this  method  may  provide  new  information  allowing  improved  differentiation  of  benign  and 
malignant  lesions.  In  addition  to  this  project,  we  have  started  to  acquire  pilot  data  to  test  a  new 
hypothesis:  In  a  woman  with  an  identified  breast  cancer,  the  concern  is  that  there  may  be  a  second 
primary  cancer  or  that  the  extent  of  the  cancer  may  be  larger  than  that  identified  by  mammography. 
MRI  has  been  recommended  as  a  method  for  better  defining  the  extent  of  tumor  and  the  presence  of 
second  primary  lesions.  As  a  pilot  project  we  will  be  comparing  whole  breast  ultrasound  to  MRI  for  the 
measurement  of  the  extent  of  tumor  and  for  the  presence  of  second  primaries. 

5.  Other  technologies  under  investigation:  We  are  in  discussions  with  TransScan 
Medical  (Ramsey,  NJ),  a  company  that  has  developed  a  method  to  record  electrical  activity  from  the 
breast  and  from  breast  cancer.  Data  acquired  by  TransScan  recently  led  to  FDA  approval  of  this  device 
for  improving  the  decision  between  BIRADS  3  and  low  grade  BIRADS  4  lesions.  During  this  past 
summer,  we  had  the  machine  at  Georgetown  and  did  extensive  tests  of  it  related  to  electronic  reliability 
and  to  develop  a  phantom  to  better  understand  how  it  works.  We  found  that  the  machine  could  indeed 
detect  both  benign  and  malignant  lesions  in  the  breast,  but  that  the  electrical  reliability  of  the  machine’s 
measurements  were  different  from  actual  electrical  values  input  into  the  machine  and  varied  under 
different  test  situations.  The  company  has  offered  us  24  months  use  of  the  updated  model  of  the 
machine  for  incorporation  into  this  project.  Once  confirmed  with  a  written  contract,  TransScan  will  be 
incorporated  into  this  project.  The  data  submitted  to  the  FDA  indicated  that  the  combination  of 
TransScan  with  Mammography  increases  the  specificity  of  mammography  and  that  this  effect  is 
greatest  in  women  under  the  age  of  50.  It  is  therefore  a  good  fit  for  inclusion  in  this  project. 

Tables  4  and  5:  Data  submitted  by  TransScan  to  the  FDA  in  the  Approval  Process.  TransScan  received 
FDA  approval  June,  1999. 


Sensitivity 

Specificity 

TransScan  Alone 

69% 

45% 

Mammography  alone 

82% 

39% 

TransScan  and  Mammography 

86% 

51% 

Sensitivitv 

Soecificitv 

Under  50  vrs 

81% 

76% 

Over  50  vrs 

76% 

66% 

Dr  Freedman  is  working  with  Genex  Technologies,  Kensington,  MD,  as  a  consultant  to  their  SBIR  in 
the  development  of  a  method  for  recording  tactile  information  from  the  breast.  The  system  is  currently 
capable  of  detecting  the  inclusions  in  breast  palpation  training  phantoms,  but  it  is  unclear  at  this  time 
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how  much  characterization  of  the  lumps  will  be  possible.  The  phase  2  SBIR  application  has  been  filed 
and  if  funded,  research  on  this  system  will  continue. 

6.  We  are  providing  data  from  the  breast  MRIs  obtained  as  part  of  this  study  to  our 
research  partners  at  Catholic  University:  Joseph  Wang,  PhD  and  his  PhD  student  Kelvin  Wood  for  their 
work  on  a  US  Army  funded  project  to  improve  the  visualization  of  breast  cancer  on  breast  MRI 
examinations  through  3D  visualization  methods  and  change  detection. 

C.  Changes  in  Personnel:  Miriam  Mullins,  the  Research  Coordinator  submitted  her 
resignation  in  June,  1999,  after  completion  of  her  Nursing  studies.  After  a  careful  search,  Anita 
Sarcone,  RT,  a  senior  Sonographer  with  extensive  research  experience  was  recruited  as  her  successor. 
This  has  allowed  us  to  incorporate  new  ultrasound  methods  into  the  protocol  at  no  additional  charge  for 
imaging  studies.  She  will  be  learning  breast  MRI  to  solve  the  problem  of  technologist  availability  for 
breast  MRI.  Susan  Ascher,  MD,  who  was  previously  responsible  for  the  Breast  MRI  portion  of  this 
project,  has  moved  on  to  other  research  activities  and  has  been  replaced  by  Matthew  Freedman,  MD. 

D.  Clinical  and  Economic  Outcomes;  We  are  collecting  information  on  patient 
satisfaction,  test  acceptability,  and  costs  using  materials  developed  by  Core  2. 

E.  Data  acquisition  and  analysis:  We  are  recording  data  as  acquired.  We  perform  routine 
demographic  analysis  of  the  study.  Because  of  the  small  number  of  cases  to  data,  we  have  not  yet 
performed  a  statistical  analysis  of  the  imaging  features  being  found. 


IV.  CONCLUSIONS:  Project  2,  A  Coordinated  Approach  to  Breast  Cancer  Diagnosis  is  actively 
recruiting  patients  and  is  gathering  data  on  patients  with  both  benign  and  malignant  disease.  We  have 
encountered  significant  scheduling  problems  based  on  cutbacks  in  Medical  Center  technical  personnel 
and  equipment  availability.  We  are  progressively  addressing  these  problems  and  have  at  least  partial 
solutions  to  them  that  should  allow  us  adequate  availability  for  this  study.  The  previous  clinical 
coordinator  has  resigned  and  after  a  delay,  an  excellent  replacement  has  been  found.  The  results  of  the 
correlation  of  Sestamibi  with  mammographic  BIRADS  categories  are  being  analyzed  and  are  being 
prepared  for  presentation  and  publication.  We  have  added  high  resolution  ultrasound  and  doppler 
measurements  to  our  protocol  and  are  exploring  as  a  pilot  project  its  substitution  for  MRI  for  the 
detection  of  second  breast  primary  tumors  and  measurements  of  disease  extent.  We  have  changed 
several  aspects  of  the  protocol  based  on  new  knowledge.  For  the  MRI  evaluation  we  have  changed  to  a 
high  resolution  single  breast  technique.  We  have  modified  the  ROC  statistical  design  to  reflect  the 
change  to  an  evaluation  of  the  involved  breast  only.  We  have  eliminated  the  acquisition  of  digital 
mammography  having  shown  that  it  provided  no  new  information.  We  are,  however,  studying  the 
potential  benefit  of  image  processing  of  digitized  mammography  for  the  detection  of  breast  cancers  not 
visible  on  conventional  mammography.  We  are  working  to  acquire  a  new  supplier  of  a  high  resolution 
gamma  camera  for  breast  Sestamibi  studies.  Overall,  the  project  is  proceeding  adequately,  providing 
data  that  we  expect  will  provide  a  flow  chart  for  the  work-up  of  suspect  lesions  in  the  breast  based  on 
categorization  by  BIRADS  and  ultrasound  descriptors. 
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PROJECT  3:  DEVELOPMENT  OF  NOVEL  ANTIANGIOGENIC 
THERAPIES  IN  METASTATIC  BREAST  CANCER 


I.  INTRODUCTION:  The  overall  purpose  of  this  proposal  is  to  evaluate  the  clinical  benefits  of 
inhibitors  of  angiogenesis  in  regards  to  improving  the  care  of  patients  with  breast  cancer.  We  are 
complementing  these  clinical  trials  with  studies  of  the  quality  of  life  of  participating  patients,  as  well  as 
with  studies  of  the  cost  effectiveness  of  application  of  these  agents  in  comparison  to  standard  care. 

As  described  in  our  original  proposal,  several  possible  angiogenic  inhibitors  are  available  for  study. 
We  selected  two  of  these  agents  for  our  studies:  the  fumagillin  derivative,  TNP-470;  and  the  sedative, 
thalidomide.  Both  had  been  shown  to  have  anti-neovascular  and  anti-neoplastic  properties  in 
preclinical  studies,  and  phase  I  studies  of  these  drugs  were  either  completed  or  underway  at  the  time  of 
our  original  proposal. 

Clinical  trials  directed  toward  accomplishment  of  our  goals  and  aims  are  now  nearly  complete  .  We 
have  completed  a  Phase  II  study  of  thalidomide  and  reported  the  preliminary  results  at  a  national 
meeting,  and  a  manuscript  describing  the  final  results  is  being  prepared.  Patient  accrual  to  a  Phase  I 
pilot  study  of  TNP-470  in  combination  with  paclitaxel  is  complete,  and  followup  of  participating 
patients  is  ongoing.  We  are  now  considering  whether  our  preliminary  results  justify  a  phase  III  trial  in 
which  paclitaxel  plus  TNP470  will  be  compared  to  paclitaxel  alone.  The  following  sections  will 
describe  our  progress  to  date,  as  well  as  problems  we  have  encountered  and  the  actions  we  have  taken 
to  resolve  them. 

II.  BODY 


A.  HYPOTHESIS/PURPOSE:  We  hypothesize  that  incorporation  of  well-tolerated 
antiangiogenic  agents  into  standard  treatment  regimens  for  breast  cancer  will  increase  progression  free 
survival,  improve  quality  of  life  and,  due  to  fewer  treatment  related  side  effects,  decrease  health  care 
costs.  Because  these  agents  are  unlikely  to  result  in  objective,  measurable  tumor  regressions,  we  feel  it 
is  necessary  to  develop  innovative  trial  designs  to  document  their  efficacy. 

B.  TECHNICAL  OBJECTIVES:  These  objectives  were  to  be  met  by  a  collaboration 
between  the  clinical  investigators  in  Project  3  and  the  investigators  from  the  Quality  of  Life  and 
Clinical  Economics  Core.  This  section  of  the  Annual  Report  will  only  cover  Technical  Objective  1. 
The  other  two  will  be  covered  in  the  Report  describing  the  results  from  the  Core. 

1.  To  evaluate  the  antitumor  activity  of  novel,  non-cytotoxic  antiangiogenic  agents 
for  the  treatment  of  metastatic  breast  cancer  in  Phase  II  and  Phase  III  trials. 
These  studies  will  increase  the  availability  of  investigational  agents  to  minority 
and  under  served  patient  populations  with  metastatic  breast  cancer. 

2.  To  evaluate  the  impact  on  quality  of  life  of  non-cytotoxic  antiangiogenic  agents 
in  a  diverse  spectrum  of  patients  with  metastatic  breast  cancer. 

3.  To  evaluate  the  cost-effectiveness  of  non-cytotoxic  antiangiogenic  agents  in 
patients  with  metastatic  breast  cancer. 
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C.  OVERVIEW  OF  CLINICAL  TRIALS  OF  ANTI-ANGIOGENESIS:  In  our  initial  proposal, 
we  planned  two  separate  clinical  trials  of  anti-angiogenic  agents.  In  the  first,  we  proposed  to  test  the 
activity  of  the  angiogenic  inhibitor,  TNP-470,  using  a  novel  trial  design.  In  a  second  study,  we 
proposed  to  test  the  efficacy  of  oral  thalidomide,  in  a  randomized  phase  II  clinical  trial.  After  some 
initial  adjustments  in  trial  design,  we  have  now  we  have  completed  accrual  to  a  Phase  I  study  of  the 
combination  of  weekly  paclitaxel  plus  TNP470,  and  we  have  completed  a  Phase  II  trial  of  thalidomide 
trial.  The  pre-clinical  data  and  rationale  for  these  studies  was  fully  presented  in  our  update  last  year. 
The  following  sections  review  our  progress  in  these  two  studies,  to  date. 


Figure  1  illustrates  our  current  clinical  trial  plan: 
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Re-considering  initiation  of  prospective  randomized  trial  of  weekly  paclitaxel  plus  TNP470,  given  results  of  Phase  I  trial  and 
correlative  science  suggesting  lack  of  synergistic  or  additive  clinical  or  anti-angiogenic  activity. 

1.0  Studies  of  TNP470  and  paclitaxel.  In  a  previous  report,  we  provided  evidence  that  the 
combination  of  TNP470  and  paclitaxel  is  of  interest.  Prior  Phase  I  studies  with  TNP470  alone 
demonstrted  that  the  plasma  half  life  of  TNP470  is  very  short.  Preclinical  evidence  suggests  that 
paclitaxel  might  prolong  the  halflife  of  TNP470,  presumably  by  reducing  hepatic  clearance. 
Moreover,  paclitaxel  alone  has  demonstrated  anti-angiogenic  activity.  Finally,  recent  studies  from 
other  sites  have  demonstrated  that  paclitaxel  can  be  administered  weekly  with  an  excellent  safety 
profile. 

Revised  Research  Plans.  Taken  together,  these  results  suggested  that  the  combination  of  paclitaxel 
and  TNP-470  might  result  in  both  direct  tumor  cell  cytotoxicity  due  to  the  paclitaxel  and,  more 
germane  to  this  proposal,  to  additive  and  perhaps  synergistic  suppression  of  angiogenesis  due  to  both 
drugs.  However,  the  precise  dose,  schedule  and  toxicities  of  combining  these  two  agents  have  not  been 
determined. 

We  therefore  proposed  to  delay  initiation  of  a  randomized  trial  while  we  performed  a  pilot  phase  I 
clinical  studiy  to  determine  whether  weekly  administration  of  paclitaxel,  coupled  with  simultaneous 
TNP-470,  is  safe,  and  to  determine  the  MTD  of  TNP470  when  delivered  in  combination  with 
paclitaxel.  The  endpoints  we  will  use  to  make  this  decision  include  pharmacokinetics  (TNP-470 
levels),  toxicities,  convenience  of  drug  delivery,  and  overall  cost  of  administration. 
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As  proposed  in  our  last  update,  the  pilot  trial  of  weekly  paclitaxel  and  TNP470  was  performed  in 
patients  with  any  metastatic  malignancy  that  is  refractory  to  standard  therapy  or  for  whom  paclitaxel 
would  be  considered  appropriate  therapy.  However,  we  preferentially  placed  any  patient  with  breast 
cancer  for  whom  paclitaxel  was  a  reasonable  treatment  option  on  this  Phase  I  trial.  We  chose  this 
strategy  for  the  following  reasons:  1)  there  is  no  reason  to  believe  that  the  toxicities  and 
pharmacokinetics  observed  in  patients  with  other  solid  tumors  would  not  be  applicable  to  patients  with 
breast  cancer;  2)  paclitaxel  is  active  in  many  malignancies,  and  the  schedule  to  be  tested  is  novel  and 
may  have  even  greater  activity  than  that  used  in  the  standard  clinical  setting;  and  3)  wider  eligibility 
hastened  our  ability  to  complete  this  pilot  and  move  on  with  the  breast  cancer-specific  randomized  trial. 


We  are  now  considering  a  randomized  trial  comparing  paclitaxel  vs.  paclitaxel  plus  TNP-470  in 
patients  with  metastatic  breast  cancer,  using  the  paclitaxel  and  TNP470  dose  and  schedule  selected 
from  the  pilot.  However,  in  the  interest  of  patient  concern,  we  have  not  proceeded  with  this  trial  due  to 
the  relative  lack  of  apparent  enhanced  efficacy  of  the  combination  of  paclitaxel  and  TNP470  as  it  was 
delivered  in  this  Phase  I  trial. 


We  are  requesting  ongoing  support  as  previously  awarded  to  complete  followup  of  patients  on  the 
Phase  I  trial,  and  to  complete  analysis  of  the  results.  The  trial  was  partially  supported  by  TAP 
Pharmaceuticals.  However,  the  research  nurse  supported  by  the  DOD  is  actively  participating  in 
regards  to  the  quality  of  life  and  cost  effectiveness  analyses,  which  are  not  funded  by  TAP.  Therefore, 
data  management  and  other  responsibilities  of  the  research  nurse,  including  QOL  and  CEA  will  be 
entirely  supported  by  DOD  funds. 


Clinical  Trial  Results:  Pilot  Trial  of  Paclitaxel  and  TNP-470  II.  Weekly  1  hr  Infusion  Paclitaxel 
plus  TNP-470.  _In  anticipation  of  initiating  a  prospective  randomized  trial  of  paclitaxel  with  or 
without  TNP-470,  we  performed  a  Phase  I  study  of  the  optimal  dose  of  this  combination  of  drugs,  using 
a  relatively  novel  schedule.  We  simultaneously  studied  circulating  anti-angiogenic  activity  in  serum  of 
patients  receiving  this  combination. 


Eligible  patients  who  signed  the  consent  form  were  administered  TNP  470  as  a  4-hour  infusion  on  day 
1.  Paclitaxel  was  administered  starting  on  day  8  as  a  1-hour  infusion,  followed  by  TNP-470  as  a  4-hour 
infusion.  The  second  and  subsequent  cycles  were  administered  at  1  week  intervals  from  the  first  day  of 
Paclitaxel  infusion.  For  each  cycle,  Paclitaxel  was  administered  as  a  1  hour  infusion  with  TNP-470 
given  as  a  4-hour  infusion  on  the  same  day  as  Paclitaxel  treatment.  All  treatment  was  done  on  an 
outpatient  basis. 

Figure  2.  Treatment  Plan  for  paclitaxel  plus  TNP-470. 
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Progress  to  Date:  As  of  September  15,  1999,  22  patients  have  entered  into  this  Phase  I  trial.  Patient 
characteristics  are  provided  in  Table  1. 


Table  1.  Characteristics  of  patients  entered  onto  Phase  I  trial  of  paclitaxel  +  TNP-470. 


Disease 

Gender 

Age 

Race 

Cervical  Cancer 

F 

49 

Caucasian 

Anal  Cancer 

M 

Caucasian 

Cancer  of  Unknown  Origin 

M 

imHi 

Caucasian 

II 

Ovarian  Cancer 

F 

43 

Hispanic 

Breast  Cancer 

F 

44 

Caucasian 

Breast  Cancer 

F 

75 

Caucasian 

III 

Breast  Cancer 

F 

64 

Caucasian 

Lung  Cancer 

F 

52 

Caucasian 

Mesothelioma 

M 

66 

Caucasian 

IV 

Lung  Cancer 

F 

66 

Caucasian 

Carcinoid  Tumor 

M 

36 

Asian 

Prostate  Cancer 

M 

52 

Caucasian 

Ovarian  Cancer 

F 

56 

Caucasian 

Cervical  Cancer 

F 

43 

Caucasian 

Breast  Cancer 

F 

45 

Caucasian 

Cancer  of  Unknown  origin 

M 

51 

Caucasian 

V 

Soft  Tissue  Sarcoma 

M 

71 

Caucasian 

Lung  Cancer 

F 

54 

Caucasian 

Cholangiocarcinoma 

F 

74 

Caucasian 

VI 

Lung  Cancer 

F 

34 

Caucasian 

Ovarian  Cancer 

F 

54 

Caucasian 

Lung  Cancer 

M 

52 

Hispanic 

Toxicities;  Toxicity  data  are  available  for  patients  enrolled  in  Dose  Levels  1-4  and  are  summarized  in 
Table  3.  Predominant  toxicities  consisted  of  fatigue  (mild),  nausea/vomiting,  diarrhea,  hair  loss  and 
myelosuppression  believed  to  be  due  to  Paclitaxel.  One  patient  on  dose  level  3  and  two  patients  on  dose 
level  4  developed  peripheral  neuropathy  attributable  to  Paclitaxel.  One  of  these  patients  (on  dose  level 
4)  required  reduction  in  the  dose  of  Paclitaxel.  Dose  level  4  was  therefore  expanded  to  include  a  total  of 
6  evaluable  patients.  One  patient  on  dose  level  3  developed  ocular  scotomas  shortly  following  dmg 
infusion.  This  patient  was  removed  from  study  due  to  recurrence  of  scotomas  on  re-treatment.  Since 
ocular  scotomas  have  been  previously  reported  with  Paclitaxel,  this  toxicity  was  felt  to  be  attributable 
to  Paclitaxel.  One  patient  each  on  dose  levels  1  and  3  developed  lightheadedness/dizziness,  and  one 
patient  on  dose  level  4  developed  decreased  memory  and  difficulty  finding  words.  Such  toxicities  have 
been  previously  observed  with  TNP-470  treatments.  Toxicity  data  on  patients  on  dose  levels  5  and  6  is 
currently  being  collected. 
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Table  3.  Toxicities  for  patients  enrolled  in  Phase  I  trial  of  paclitaxel  and  TNP-470. 


Toxicity 

Dose  Level 

i 

TNP-470 
(88.5) 
Taxol  (70) 

2 

TNP-470 
(88.5) 
Taxol  (80) 

3 

TNP-470 
(133) 
Taxol  (80) 

4 

TNP-470 

(133) 

Taxol  (90) 

5 

TNP-470 
(177) 
Taxol  (90) 

6 

TNP-470 

(177) 

Taxol  (100) 

Nausea/Vomiting 

1 

0 

0 

3 

Data 

Data 

Diarrhea 

0 

0 

1 

2 

Being 

Being 

Fatigue 

1 

2 

2 

3 

Collected 

Collected 

Anorexia 

0 

0 

0 

2 

Mucositis 

1 

0 

0 

0 

1 

0 

2 

Anemia 

1 

1 

1 

0 

Thrombocytopeni 

a 

1 

0 

0 

0 

Lightheadedness/ 

Dizziness 

1 

0 

1 

0 

0 

1 

1 

0 

1 

2 

Hair  Loss 

0 

0 

0 

1 

Peripheral 

Neuropathy 

0 

0 

1 

2 

Ocular  Scotomas 

0 

1 

0 

Decreased 

Memory 

0 

0 

0 

i 

Difficulty  Finding 
Words 

0 

0 

0 

1 

Pharmacokinetics :  Serial  plasma  samples  have  been  collected  from  these  patients.  Plasma 
pharmacokinetics  of  TNP-470  are  being  performed  by  TAP  pharmaceuticals.  Plasma  pharmacokinetics 
of  paclitaxel  will  be  performed  at  the  bioanalytical  laboratory  at  Georgetown  University.  These  studies 
are  underway,  and  they  will  be  reported  in  our  next  Annual  Report. 


Biologic  Assay  for  Anti-angiogenic  Activity  in  Plasma:  An  endothelial  cell  proliferation  assay  is 
being  utilized  to  study  the  biologic  activity  of  this  drug  combination.  Preliminary  data  indicate  that 
paclitaxel  and  TNP-470  may  have  additive  anti-angiogenic  activity.  Sample  analysis  is  ongoing  at  this 
time.  Final  results  will  be  reported  in  our  next  Annual  Report. 


Summary  of  TNP-470  Pilot  Studies.  In  summary,  preclinical  data  suggest  that  the  combination  of 
paclitaxel  and  TNP-470  might  be  additive  if  not  synergistic  as  a  result  of  prolonged  half-life  of  TNP- 
470  and  additive  anti-angiogenic  activities.  We  performed  this  pilot,  Phase  I  study  to  determine  if  the 
combination  of  the  two  drugs,  delivered  weekly,  was  tolerable,  and  to  determine  the  MTD.  In  that 
regard,  toxicity  data  collected  thus  far  show  that  the  combination  of  TNP-470  and  paclitaxel  is  well 
tolerated  up  to  a  dose  of  133  mg/m2  of  TNP-470  and  90  mg/m2  of  paclitaxel.  The  DLT  is  peripheral 
neuropathy. 

We  are  now  considering  whether  to  proceed  to  a  prospective  randomized  trial.  Although  the  phase  I 
trial  was  not  performed  to  determine  efficacy,  our  overall  impression  was  that  the  combination  did  not 
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result  in  substantially  higher  response  rates  than  we  might  have  expected  in  this  population.  However, 
because  this  was  a  phase  I  study  with  a  very  heterogenous  group  of  patients,  many  of  whom  were 
heavily  pre-treated,  we  cannot  say  that  the  combination  is  not  sufficiently  exciting  to  proceed. 
Therefore,  we  continue  to  plan  to  use  the  pharmacokinetic  and  correlative  science  data  to  guide  our 
decision  to  mount  an  expensive  phase  HI  study. 


Pharmacokinetic  analysis  will  reveal  if  paclitaxel  has  any  effect  on  the  half-life  of  TNP-470. 
Preliminary  data  from  the  biologic  assay  of  a  few  patients  suggest  an  additive  anti-angiogenic  effect  of 
this  drug  combination.  However,  further  analysis  of  collected  samples  is  required  to  confirm  this 
observation. 


Of  note,  based  on  results  of  this  study  and  a  second  phase  I  study  of  TNP-470,  we  are  now  considering 
a  modification  of  this  trial  design.  An  ongoing  phase  I  trial  at  our  institution  is  evaluating  TNP-470 
given  by  a  continuous  120-hour  infusion.  Future  plans  include  exploring  the  possibility  of  combining 
weekly  paclitaxel  with  a  120-hour  infusion  of  TNP-470.  This  trial  would  be  a  limited  study  of  10 
patients  to  determine  the  toxicities  of  continuous  infusion  TNP-470  over  120  hours,  using  the  MTD 
established  in  the  ongoing  phase  I,  with  weekly  paclitaxel.  We  anticipate  that  this  study  will  open  in 
Spring,  2000,  pending  completion  of  the  ongoing  Phase  I  continous  infusion  and  the  pharmacokinetic 
and  biologic  assays  from  the  recently  closed  Pilot  Phase  I  study  of  weekly  paclitaxel  plus  TNP-470.2. 


2.0  Phase  II  Clinical  Trial  of  Thalidomide  with  Pharmocologic  and  Growth  Factor 
Monitoring.  Overview.  As  described  in  our  initial  proposal,  the  sedative  thalidomide  has  been  shown 
to  have  potent  anti-angiogenic  activity  in  preclinical  models.  Indeed,  it  has  recently  been  approved  for 
clinical  use  in  this  country  for  non-neoplastic  diseases,  with  the  caveats  necessary  to  avoid  exposure  to 
pregnant  women. 


We  therefore  chose  to  pursue  a  randomized  Phase  H  study  of  thalidomide  in  patients  with  breast  cancer. 
We  have  now  fully  completed  accrual  and  follow  up  of  patients  on  this  trial.  We  reported  the  clinical 
results  in  our  last  Annual  Report,  and  they  were  presented  in  abstract  form  at  the  American  Society  of 
Clinical  Oncology  Annual  Meeting  in  May,  1999  (Atlanta  GA).  The  following  is  a  progress  report  of 
the  clinical  and  correlative  science  aspects  of  this  study.  The  QOL,  and  cost  studies  are  not  yet 
sufficiently  mature  to  report. 


Phase  II  Evaluation  of  Thalidomide  in  Patients  with  Metastatic  Breast  Cancer  Patients  accrued 
to  Thalidomide:  Twenty  eight  patients  were  been  accrued  at  the  four  centers  (Table  4).  Fourteen 
patients  were  accrued  on  each  of  the  two  dose  levels.  All  patients  were  women  with  metastatic  breast 
cancer  (24  Caucasian,  3  African  American,  1  Hispanic). 
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Dose 

Georgetown 

Dana  Farber 

Chicago 

Duke 

Total 

200mg 

6 

4 

3 

1 

14 

800mg 

9 

3 

2 

0 

14 

Total 

15 

7 

5 

1 

28 

Patient  Characteristics 


Characteristic 

200mg 

800mg 

Age 

30-40 

1 

3 

41-50 

7 

2 

51-60 

5 

4 

61-70 

0 

4 

71-85 

1 

1 

Prior  Chemotherapy  regimens 

0-1 

2 

2 

2-3 

12 

12 

ABMT 

3 

2 

Number  of  Hormonal  Therapy 

0-1 

7 

5 

2-4 

7 

9 

Site  of  Disease 

Bone  Only 

1 

0 

LN  only 

3 

1 

Liver  Only 

1 

1 

Chest  Wall 

1 

0 

2-4 

8 

12 

Patient  Outcome  and  Dose  modifications:  All  patients  have  been  removed  from  the  study  due  to 
progressive  disease  except  two  patients.  The  first  was  removed  due  to  grade  3  peripheral  neuropathy 
and  the  second  refused  to  continue  treatment  on  study  due  to  mild  side  effects  (refused  dose  reduction). 
One  patient  at  the  200mg  dose  required  dose  reduction  due  to  grade  3  neuropathy.  At  the  800mg  dose, 
four  patients  had  to  reduce  dose  to  600mg  and  two  patients  to  400mg,  all  due  to  neurotoxicity 
(somnolence).  Three  patients  continued  at  the  800mg  dose  with  no  changes. 

Duration  of  treatment:  At  the  200mg  level,  one  patient  was  taken  off  study  at  2  weeks  and  a  second 
patient  at  4  weeks  from  starting  treatment  due  to  progressive  disease.  Ten  patients  were  taken  off  at  8 
weeks  due  to  progressive  disease  at  the  time  of  staging.  Two  patients  went  beyond  the  first  8  weeks 
staging,  one  was  removed  from  study  at  11  weeks  due  to  G3  neuropathy  and  the  second  at  16  weeks 
due  to  progressive  disease  at  the  time  of  staging. 

At  the  800mg  level,  two  patients  were  removed  from  study  at  4  weeks,  one  due  to  progressive  disease 
and  the  second  refused  to  continue  treatment  due  to  side  effects  (  also,  refused  dose  reduction).  For 
patients  were  taken  off  study  at  six  weeks  due  to  progressive  disease  and  eight  patients  were  taken  off 
at  8  weeks  due  to  progressive  disease.  None  of  the  patients  at  the  800mg  continued  beyond  the  first 
eight  weeks  of  treatment. 
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Adverse  Events:  Only  one  patient  was  removed  from  the  study  due  to  grade  3  neurotoxicity 
(peripheral  neuropathy).  This  patient  was  on  the  200mg  dose  and  was  removed  at  week  11.  The  main 
dose  limiting  toxicity  was  somnolence  (grade  2)  requiring  dose  reduction  at  the  800mg  dose  level.  The 
dose  was  reduced  from  800  mg  to  600mg  for  four  patients,  and  from  800  mg  to  400mg  dose  for  two 
patients.  The  other  adverse  events  did  not  require  dose  reduction  or  removal  from  the  study. 


Number  of  Patients  Treated  at:  | 

Adverse  Event 

200mg 

800mg 

!  Total 

Constipation 

3 

10 

13 

Somnolence 

4 

8 

12 

Fatigue 

6 

6 

12 

Peripheral  neuropathy 

5 

4 

1  9 

Dizziness  and  Instability 

2 

4 

6 

Dry  Mouth 

2 

6 

8 

Skin  rash 

1 

2 

3 

Nausea 

0 

2 

2 

Anorexia 

1 

1 

2 

Arrhythmia 

1 

0 

1 

Neutropenia 

1 

1 

2 

Headaches 

1 

0 

f  i 

Efficacv/Response  to  Treatment:  Response:  No  patient  achieved  partial  or  complete  response. 

Time  to  Treatment  Failure/Progression.  In  addition  to  determining  response,  we  also  prospectively 
assessed  evidence  of  failure  to  progress  at  eight  weeks,  with  the  assumption  that  to  do  so  in  a  group  of 
patients  with  previously  progressive  disease  would  indicate  activity  of  the  drug.  Two  patients  at  the 
200mg  dose  had  stable  disease  at  the  8  weeks  staging.  The  first  patient  had  reduction  in  the  hilar  and 
mediastinal  lymphadenopathy  (only  site  of  disease)  by  47%  at  the  8  weeks  staging.  However,  at  the  16 
weeks  staging,  she  had  progressive  disease  at  that  site  and  was  removed  from  the  study.  The  second 
patient  had  chest  wall  disease  that  was  slowly  progressing  on  no  treatment  over  the  last  twenty  months 
before  starting  thalidomide.  At  the  8  weeks  staging  she  had  stable  disease,  she  was  removed  from  the 
study  at  week  1 1  due  to  grade  3  peripheral  neuropathy. 

Thirteen  patients  at  the  800mg  dose  had  progressive  disease  at  8  weeks  or  before,  and  none  went 
beyond  the  first  8  weeks.  One  patient  refused  to  continue  treatment  beyond  week  4  due  to  side  effects 
and  refused  dose  reduction 

Correlative  Science:  Circulating  Angiogenic  Factor  Levels.  At  base  line,  five  of  27  (18.5%),  six  of 
27  (22.2%),  and  13  of  27  (48.1%)  patients  had  elevated  levels  (>mean  +  1SD  in  normal  population)  of 
bFGF,  VEGF,  and  TNF-a  respectively.  Serial  bi-weekly  changes  in  serum  bFGF,  VEGF,  TNF-a  and 
MMP-9  are  illustrated  in  Figure  1 .  Patients  were  only  included  in  this  analysis  if  their  marker  levels 
were  elevated  at  some  point  (baseline  or  follow  up).  Non-informative  patients  (patients  whose  marker 
levels  were  never  above  a  cut  off  of  the  mean  +1  SD  of  a  normal  population)  were  not  included.  A 
change  of  25%  or  more  from  baseline  to  follow-up  was  considered  to  represent  a  real  (biologic) 
difference.  Changes  in  circulating  bFGF  and  VEGF  levels  appeared  random  and  no  describable, 
consistent  pattern  could  not  identified.  In  contrast,  TNF-a  levels  increased  by  >25%  in  14  of  21  (67%) 
informative  patients  from  baseline  to  week  2.  Furthermore,  several  TNF-a  levels  continued  to  increase 
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in  several  patients.  Fourteen  of  20  (70%)  patients  had  rising  TNF-a  levels  by  >25%  and  no  one  had 
decreased  levels  by  >25%  from  baseline  to  week  4. 

Figure  1.  TNF-alpha  Levels  During  Thalidomide  Treatment.  Open  Circles=800  mg/day.  Closed 
Circles=  200  mg/day.  X=Uninformative  Patients  (TNF=alpha  levels  never  above  normal  cutoff). 

Of  note,  the  only  patient  who  did  not  have  rising  TNF-a  levels  was  the  single  patient  that  experienced  a 
near  partial  response.  The  precise  significance  of  this  observation,  if  any,  is  unclear.  Pharmacokinetic 
data  are  still  being  analyzed. 

Thalidomide  Trial:  Summary.  We  conclude  that  thalidomide  at  800  mg/day  had  no  detectable 
activity  in  this  setting.  Furthermore,  it  was  only  moderately  tolerable,  mostly  due  to  somnolence  and 
other  neurotoxicities.  According  to  our  prospectively  written  criteria,  at  least  one  patient,  and  perhaps 
two,  failed  to  progress  at  8  weeks  on  the  lower  dose.  Therefore,  thalidomide  may  have  some  activity  in 
patients  with  metastatic  breast  cancer,  but  it  must  be  considered  minimal,  at  best.  We  have  elected  not 
to  proceed  with  further  accrual,  since  our  conclusion  is  that  the  activity  of  thalidomide  in  this  patient 
population,  if  it  exists,  is  too  small  to  justify  ongoing  administration  to  patients.  The  only  discernable 
trend  in  angiogenic  growth  factors  was  a  consistent  rise  in  TNF-a  levels  after  treatment,  which, 
incidentally,  was  not  observed  in  the  single  patient  who  experienced  a  near  partial  response. 
Otherwise,  the  results  of  angiogenesis  assays  failed  to  provide  any  real  insight  into  why  thalidomide 
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was  not  more  active  against  metastatic  breast  cancer  in  this  setting.  Circulating  levels  of  thalidomide 
are  now  being  determined  to  be  certain  that  the  pharmacokinetics  in  this  population  are  not  different 
from  those  in  the  normal  population.  However,  it  seems  unlikely,  since  drowsiness  was  observed  as 
expected,  and  toxicities  were  greater  in  the  800  mg/day  arm,  suggesting  that  adequate  drugs  levels  were 
achieved.  Pilot  QOL  and  cost  analyses  will  be  discussed  in  the  Core  sections  of  this  Report. 


III.  KEY  RESEARCH  ACCOMPLISHMENTS 

•  Completed  Phase  I  study  of  TNP-470  plus  paclitaxel 

•  Completed  Phase  II  study  of  thalidomide 


IV.  REPORTABLE  OUTCOMES  (1, 2) 

•  Baidas  S,  Isaacs  C,  Crawford  J,  Winer  E,  Fleming  G,  Harris  L,  Pluda  J,  Hawkins  M,  Lippman  L  and  Hayes  DF.  A 
phase  II  evaluation  of  thalidomide  in  patients  with  metastatic  breast  cancer.  Proceedings  of  the  American  Society  of 
Clinical  Oncology.  1999;  18:125a.  (see  Appendix) 

•  Baidas  S,  Winer  E,  Fleming  G,  Harris  L,  Pluda  J,  Crawford  J,  Isaacs  C,  Hanfelt  J,  Flockhart  D,  Johnson  M,  Yamauchi 
H,  Hawkins  M,  Lippman  M  and  Hayes  DF.  A  phase  II  evaluation  of  thalidomide  in  patients  with  metastatic  breast 
cancer,  in  preparation 

V.  OVERALL  SUMMARY:  As  stated,  the  overall  goals  of  this  project  are  to  evaluate  the  effects 
of  angiogenic  inhibitors  in  prospective  clinical  trials  in  patients  with  breast  cancer.  We  have  now 
successfully  completed  a  randomized  phase  I/II  study  of  thalidomide,  which  has  provided  insights  into 
the  relative  lack  of  activity  high  dose  (800-1200  mg)  and  standard  dose  (200  mg)  thalidomide. 


Furthermore,  we  have  finished  a  Phase  I  trial  that  has  provided  more  information  regarding  our 
proposal  to  conduct  a  randomized  trial  regarding  whether  TNP-470  contributes  added  benefit  to  the 
chemotherapeutic  agent,  paclitaxel. 


Although  thus  far  we  have  failed  to  observe  an  apparent  efficacy  benefit  with  either  of  these  strategies, 
these  data  are  of  critical  importance  to  the  research  community.  The  hypothesis  that  angiogenesis 
inhibition  will  be  an  effective  treatment  for  cancer  continues  to  be  highly  controversial,  both  in  the  lay 
and  scientific  press.  Our  results  suggest  that,  at  least,  thalidomide  as  a  single  agent  is  not  an  effective 
treatment  for  metastatic  breast  cancer.  Our  study  also  provides  tolerability  data  for  investigators  who 
might  wish  to  pursue  high  dose  thalidomide.  These  observations  may  be  useful  if  thalidomide  is  to  be 
studied  either  in  combination  with  other  agents  or  in  other  diseases,  such  as  Kaposi's  sarcoma  and 
multiple  myeloma,  in  which  some  activity  has  now  been  reported. 


We  continue  to  maintain  an  interest  in  TNP  470  and,  ultimately  and  if  justified,  a  randomized  trial  of 
this  agent  with  paclitaxel.  TNP  470  has  remarkable  anti-angiogenic  activity  in  pre-clinical  models. 
Rather  than  conclude  that  it  is  not  active  clinically,  we  await  pharmacokinetic  data  to  determine  if  drug 
levels  are  unfavorable  unless  TNP-470  is  delivered  over  long  periods  of  time  or  very  frequently.  A 
phase  I  trial  of  TNP  470  delivered  as  a  continuous  infusion  over  5  days  is  now  ongoing  at  Lombardi. 
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After  completion  of  this  trial,  we  are  considering  another  phase  I  trial  of  the  combination  of  this  agent 
as  a  continous  infusion  with  weekly  paclitaxol.  If  the  results  of  that  phase  I  trial  are  promising,  then  we 
will  pursue  the  prospective  randomized  clinical  trial  of  paclitaxel,  with  or  without  TNP  470. 


VI.  APPENDIX  (included  in  full  packet  following  annual  report  text) 

Appendix  1:  Abstract  -  A  PHASE  II  EVALUATION  OF  THALIDOMIDE  IN  PATIENTS 
WITH  METASTATIC  BREAST  CANCER. 
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CORE  1:  PATIENT  ACCESSION  CORE 


I.  INTRODUCTION:  The  overall  goal  of  the  Patient  Accession  Core  (PAC)  has  been  to 
promote  and  facilitate  increased  participation,  in  current  and  proposed  Lombardi  Cancer  Center  Breast 
Center  research  protocols,  by  patients  and  high-risk  women  who  have  historically  had  difficulty 
accessing  and  benefiting  from  cancer  prevention,  diagnostic  and  treatment  trials.  Two  particular  groups 
of  patients  and  high-risk  women  have  been  the  focus  of  these  outreach  efforts:  1)  medically 
underserved  populations,  particularly  African-American  and  elderly  patients  and  2)  high-risk 
individuals  who  are  members  of  health  maintenance  organizations  (HMOs). 

The  following  is  an  account  of  the  Year  3  efforts  directed  toward  meeting  the  objectives  specified  for 
the  Patient  Accession  Core  of  the  Department  of  Defense-funded  Breast  Cancer  Research  Center  of  the 
Lombardi  Cancer  Center.  As  noted  in  last  year’s  progress  report,  the  PAC  has  been  engaged  in 
activities  different  from  those  specified  in  the  original  proposal.  As  such,  these  are  described  within  the 
discussion  of  original  objectives  or  in  the  conclusion  of  this  section.  The  specific  aims  of  the  proposed 
PAC  have  been  as  follows: 

■  Expand  Lombardi's  established  links  with  the  community-based  Washington  D.C. 
organizations  and  primary  care  clinics  already  serving  the  needs  of  the  area's 
medically  underserved.  This  was  done  by  forming  a  Community  Advisory  Board  and  a 
Clinic  Advisory  Board  to  the  Lombardi  Breast  Cancer  Research  Center  in  order  to  review 
community-based  education,  protocol  promotion,  clinical  referral,  and  patient  transportation 
mechanisms.  Our  limited  minority  accrual  experience  in  the  first  two  years  of  the  PAC 
caused  us  to  modify  this  approach  and  subcontract  with  a  social  marketing  firm  (Matthews 
Media  Group)  to  promote  participation  in  the  DOD-funded  CARE  study,  and  to  a  lesser 
extent  the  CABCAD  study. 

■  Expand  Lombardi's  links  with  local  and  national  Health  Maintenance  Organizations 
(HMO)  serving  the  greater  Washington  D.C.  area.  This  was  done  by  forming  an  HMO 
advisory  board  to  the  Lombardi  Breast  Cancer  Center  to  review  HMO  member  education, 
protocol  promotion  and  clinical  referral  mechanisms  and  to  participate  in  evaluating 
cost-effectiveness  data  from  HMO  members  participating  in  breast  cancer  diagnosis  and 
treatment  trials  at  the  Lombardi  Center.  Based  on  rapid  and  repeated  turnover  of  Managed 
Care  Organization  leadership,  making  it  difficult  to  negotiate  referral  arrangements,  in  the 
03-year  we  began  to  focus  on  HMO’s  with  a  larger  medically  underserved  patient 
population. 

■  Expand  Lombardi's  existing  breast  cancer  education  materials  and  health  promotion 
programs  by  making  them  available  through  the  information  superhighway  (e.g.  the 
Internet)  for  HMO  members  and  by  basing  these  materials  and  programs  in  medically 
underserved  community  settings.  All  LCC  protocols  are  being  posted  on  our  Website,  and 
MMG  developed  CARE  promotion  materials  that  were  disseminated  through  primary  care 
clinics,  HMO’s  and  community  organizations. 

■  Provide  cultural  awareness  and  sensitivity  training  to  Lombardi  Breast  Cancer  Center 
clinicians  involved  with  prevention,  diagnostic  and  treatment  research  protocols  to  ensure 
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supportive  patient  care  for  all  patients  on  clinical  trials.  Two  training  sessions  were  held  in 
the  02-year. 

■  Provide  free  transportation,  with  the  Lombardi  Cancer  Center  van,  for  medically 
underserved  patients  for  whom  transportation  to,  and/or  parking  in,  Georgetown  may 
represent  a  barrier.  Accrual  has  been  so  limited  that  this  issues  ahs  not  arisen. 


II.  PROGRESS  REPORT  1998-1999 
A.  Community  Outreach  Initiatives 

Community  Advisory  Board  (CAB):  During  Year  III,  the  Community  Advisory  Board  was  not 
reconvened,  based  on  the  lack  of  referrals  being  generated  by  member  organizations  during  the  first 
two  years.  During  the  two  meetings  held  in  Year  II,  CAB  members  were  alerted  that  the  PAC  would  be 
contracting  with  an  independent  company  to  support  the  patient  recruitment  efforts  for  clinical 
research.  Lenora  Johnson,  the  PAC  coordinator,  solicited  potential  candidates  for  the  contract  at  that 
time.  CAB  members  were  also  informed  of  the  PAC  plans  to  offer  training  workshops  in  cultural 
awareness  and  sensitivity  to  LCC  staff  members  working  with  patients  in  clinical  trials.  An  overview 
of  the  training  workshop  was  shared  with  members  of  the  CAB. 

Primary  Care  Clinic  Advisory  Board:  Just  as  with  the  CAB,  the  Primary  Care  Clinic  Advisory 
Board  was  not  reconvened  during  Year  III.  For  community-based  primary  clinics  there  have  been  two 
paramount  challenges  to  recruitment.  The  first  was  our  inability  to  provide  services  to  Spanish 
speaking  populations  (two  of  the  clinics  on  the  board  provide  health  services  to  Hispanic  communities) 
and  the  second  was  developing  efficient  referral  methods  for  clinic  clinicians. 

In  response  to  the  concern  for  meeting  the  needs  of  Hispanics,  PAC  worked  with  Dr.  Caryn  Lerman  on 
a  proposal  to  broaden  the  range  of  the  CARE  program  by  procuring  a  bilingual  genetic  counselor  and 
the  capacity  to  provide  CARE  services  off  site  in  community  settings.  All  of  the  clinics  belonging  to 
the  PAC  advisory  board  submitted  letters  of  support  for  that  proposal  and  it  was  funded.  While 
identifying  a  bilingual  genetic  counselor  was  difficult,  clinic  board  members  had  felt  it  was  necessary 
that  women  whose  native  language  is  Spanish  should  be  counseled  in  the  Spanish  language.  The 
Cancer  Genetics  Network  support  made  this  possible,  however  resources  for  Spanish-speaking  patient 
accrual  only  recently  were  put  in  place.  A  recent  cooperative  agreement  grant  application  submission 
to  the  National  Cancer  Institute,  with  the  Washington  Hospital  Center  and  five  primary  care  clinics 
serving  D.C.-area  Hispanics,  may  provide  five  years  of  financial  support  to  continue  and  extend  the 
DOD  Breast  Cancer  Research  Center  efforts  to  involve  this  hard-to-reach  population  in  breast  cancer 
research. 


B.  HMO  Advisory  Board:  PAC  staff  members  have  redirected  their  approach  in  Year  III 
to  reaching  managed  care  organizations  with  a  large  medically  underserved  (Medicaid)  population. 
During  Year  II  PAC  staff  had  met  with  Linda  Meili,  RN,  MS,  ONC,  Coordinator  for  Managed  Care 
Programs,  Lombardi  Cancer  Center  and  Patricia  Robinson,  Senior  Account  Manager,  Managed  Care 
Department  -  GUMC.  It  is  believed  that  a  cooperative  strategy  for  reaching  managed  care 
organizations  may  prove  more  successful.  Also,  given  the  legislative  attention  relating  to  broadening 
opportunities  for  managed  care  membership  participation  in  clinical  research  trials,  it  is  believed  that 
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the  provision  of  an  informational  session  (seminar,  presentation,  symposium)  for  leaders  of  area 
managed  care  organizations  may  be  of  interest.  PAC  staff  will  continue  to  work  with  LCC  and  GUMC 
staff  to  develop  and  implement  effective  ways  of  reaching  out  to  the  dynamic  managed  care  system. 

With  respect  to  year  m  activities,  Dr.  Kemer  met  with  Cecile  A.  Comrie,  Associate  Director  for  Health 
Education  and  Wellness  for  the  D.C.  Chartered  Health  Plan.  With  25,000  D.C.  Medicaid  participants, 
Chartered  represents  the  largest  Medicaid  Managed  Care  Organization  in  the  D.C.  region.  The  enrollee 
population  is  almost  exclusively  African  and  Latin  American  MMG  made  the  initial  contact  with 
Chartered,  and  set  up  a  system  to  have  the  five  Chartered  outreach  workers  collect  family  history  of 
breast  or  ovarian  cancer  during  their  regular  family  visits.  Started  in  March  1999,  this  system 
produced  approximately  90  family  history  forms  turned  in  over  a  six-month  period.  This  volume  was 
well  below  the  daily  number  of  family  visits  conducted  by  Chartered  (n=60).  Moreover,  fewer  than 
five  of  the  families  for  whom  history  forms  were  collected  were  found  to  be  eligible  for  inclusion  in  the 
DOD-supported  CARE  study. 

Chartered  has  requested  more  health  education  information  about  genetic  testing  and  counseling  for  its 
members,  and  has  also  requested  some  form  of  incentive  payment  for  its  outreach  workers  when  they 
find  eligible  patients.  In  response  to  these  requests,  the  LCC  Division  of  Cancer  Prevention  and 
Control  health  education  staff  will  be  meeting  with  Chartered  Health  Education  staff  to  plan  new 
health  education  programs  for  Charter  members  on  genetic  testing  and  counseling  for  breast  cancer.  In 
addition,  we  have  included  a  $50  incentive  payment  in  the  04-year  budget  to  Chartered  for  each  patient 
enrolled  on  a  designated  Breast  Cancer  Research  Center  study,  up  to  150  enrollees. 

C.  Breast  Cancer  Education  Plan:  It  was  originally  intended  that  the  Breast  Cancer 
Resource  Committee  (BCRC)  would  develop  and  promote  a  campaign  around  the  topic  of  clinical  trials 
participation  for  African  American  women.  Half  way  through  the  02  year,  BCRC  decided  that  it  would 
not  be  in  their  best  interest  to  enter  into  a  contractual  agreement  with  LCC.  As  such,  PAC  released  a 
Request  for  Proposals  to  identify  another  provider  for  this  service.  Proposals  were  narrowed  to  three 
strong  candidates.  After  review  of  the  proposals  by  PAC  staff  and  Breast  Cancer  Center  investigators 
the  decision  was  made  to  award  the  subcontract  to  Matthews  Media  Group,  Inc.  (MMG)  located  in 
Rockville,  Maryland. 

MMG  has  a  track  record  in  recruiting  patients  to  clinical  research  trials.  They  have  worked  with  the 
National  Cancer  Institute  in  developing  materials  and  systems  to  aid  the  recruitment  process.  In 
addition,  MMG  has  established  a  network  throughout  the  metropolitan  area  consisting  of  clinics  and 
providers  that  are  supportive  of  clinical  research  trials  and  willing  to  work  collaboratively  to  set  up 
referral  processes  for  desired  study  populations. 

The  sites  where  they  have  gained  trust,  and  through  which  they  have  been  able  to  accrue,  include: 

•  Area  C  Chest  Clinic 

•  Arlington  County  Chest  Clinic 

•  Community  for  Creative  Non-Violence  Clinic 

•  D.C.  General  Hospital 

•  La  Clinica  del  Pueblo 

•  Spanish  Catholic  Center 

•  Upper  Cardozo  Community  Clinic 

•  Woodridge  Neighborhood  Clinic 

•  Zacchaeus  &  Bread  for  the  World 
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The  italicized  clinics  are  those  already  represented  on  the  PAC  Clinic  Advisory  Board.  Given  that 
MMG  had  the  capacity  for  on-site  study  promotion  and  accrual,  we  believed  that  a  potentially  better 
use  of  DOD  funds  for  patient  accrual  would  be  to  broaden  MMG’s  contractual  role  in  patient 
recruitment  for  the  Breast  Cancer  Research  Center  trials.  DOD  approved  expanding  the  MMG  contract 
further  by  re-budgeting  the  Year  3  and  4  year  funds  for  the  salary  plus  fringe  benefits  of  the  50%  health 
educator/P AC  Coordinator  and  using  these  funds  to  expand  the  patient  accrual  contract  with  Matthews 
Media  Group. 

Monthly  meetings  were  set  up  between  MMG,  PAC  and  CARE  study  staff.  During  these  meetings, 
MMG  reviewed  their  social  marketing  approaches  to  outreach  and  education  of  D.C.  Region  African 
American  populations.  MMG  focused  their  recruitment  efforts  on  the  CARE  protocol,  and  a  target  of 
100  eligible  patients  within  the  03-year  was  set.  As  noted  above,  MMG  was  unable  to  achieve  this 
goal.  Based  on  the  barriers  identified  by  MMG  and  the  CARE  study’s  more  successful  experience  with 
focusing  its  recruitment  in  oncology  practice  settings,  LCC  and  MMG  mutually  agreed  to  end  the 
MMG  subcontract  at  the  end  of  the  03  year.  At  LCC’s  request,  MMG  provided  the  PAC  with  a  Final 
Project  report  that  outlined  the  barriers  faced  and  the  lessons  learned  from  the  one-year  MMG 
experience.  A  copy  of  this  report  can  be  found  in  the  Appendix  Section. 

D.  Cultural  Awareness  Training:  Education  For  Quality  Living  (EQL),  an  agency  based 
here  in  Washington  DC,  conducted  a  focus  group  and  a  series  of  in-depth  interviews  in  Year  2  to  obtain 
data  which  would  enable  them  to  tailor  an  existing  workshop  to  the  specific  needs  of  LCC  staff 
members.  That  data  was  compiled  and  reported  on  (poster  presentation)  at  the  Cancer  and  Literacy 
conference  offered  by  the  Moffitt  Cancer  Center  in  Florida  on  April  30th,  1998.  The  results  were 
appended  to  last  year’s  progress  report. 

The  Culture  &  Health  workshop  was  offered  as  a  pilot  to  12  staff  members  in  June  1998.  PAC  staff 
worked  with  EQL  to  revise  the  workshop  based  upon  feedback  of  this  workshop  in  preparation  for  a 
September  1998  workshop.  The  major  changes  included  a  focus  on  research  staff  members  and  greater 
input  from  participants  with  respect  to  their  personal  experiences  with  cancer  rather  than  depend  on 
EQL  for  that  input.  No  additional  workshops  were  proposed  or  held  in  Year  III. 

E.  Patient  Transportation  Support:  Originally,  the  plan  was  to  utilize  the  Lombardi 
Cancer  Center  van  to  pick  up  a  group  of  patients  at  their  referring  hospital  or  clinic  site.  The  logistics 
of  such  an  endeavor  were  complicated  in  that  the  CARE  and  CAB/CAD  studies  require  two  to  four 
hours  of  time  for  each  individual  to  complete  their  sessions,  and  only  one  woman  may  attend  a 
counseling  session  or  receive  diagnostic  testing  at  one  time. 

To  address  transportation  barriers,  alternate  mechanisms  were  put  in  place  for  provision  of  parking  and 
taxi  vouchers.  It  was  expected  that  many  of  the  women  referred  from  the  primary  care  clinics  to  the 
CARE  and  CAB/CAD  studies  would  need  to  take  taxis  to  get  to  Georgetown.  A  system  is  already  in 
place,  for  the  CAB/CAD  study,  where  women  who  need  to  take  a  taxi  are  identified  during  the  intake 
session  over  the  telephone  and  asked  to  call  a  taxi  service  under  contract  with  Georgetown  University 
Medical  Center.  When  the  patient  arrives  at  Lombardi  Cancer  Center,  the  project  coordinator  for  the 
study  meets  her  taxi  and  provides  the  driver  with  a  voucher.  Likewise,  when  the  patient  leaves  to  go 
home,  a  taxi  is  called  and  a  voucher  is  provided. 
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F.  Additional  Patient  Accrual  Efforts 

Lombardi  Extra  mural  Research  Consortium  (LERC):  During  the  first  year  of  the  PAC,  additional 
recruitment  efforts  were  developed  at  the  recommendation  of  the  senior  investigators  and  the  Cancer 
Center’s  administration.  The  most  intense  effort  has  been  the  coordination  between  the  PAC  and  the 
LCC  Extramural  Research  Consortium.  LERC  is  designed  to  provide  community-based  oncology 
practices  the  opportunity  to  deliver  research  protocol  care  from  a  community  office  setting.  As  such 
patients  wishing  to  be  considered  for  a  research  study  can  have  the  protocol  care  delivered  in  the 
comfort  of  their  own  oncologist  office  practice,  without  having  to  travel  into  a  Georgetown.  The  LERC 
committee  meets  on  a  monthly  basis,  to  evaluate  new  protocols  where  the  LCC  PI.  has  requested  LERC 
accrual,  and  to  review  accrual,  data  collection  and  data  management  performance  of  the  individual 
office  practices. 

This  committee  has  consisted  of  two  representatives  from  PAC,  Dr.  Jon  Kemer  (Associate  Director  for 
Prevention  and  Control)  and  Lenora  Johnson  (Senior  Health  Educator),  Dr.  John  Marshall  (Associate 
Director  for  Extramural  Research,  Clinical  Research  Management  Office  and  Associate  Professor  of 
Medicine),  and  Jan  Hewitt  (Sponsored  Clinical  Research  Coordinator).  This  group  meets  monthly  with 
the  LERC  staff  (1  FTE  nurse,  1  FTE  data  manager)  to  coordinate  those  efforts  underway  to  increase 
research  referrals  from  external  sources;  namely  oncology  physicians’  practices.  To  date,  the  activities 
of  this  group  has: 

•  secured  funding  from  the  Lombardi  Cancer  Center  to  provide  additional  support  for  extramural 
research  activities  from  the  Director’s  shared  resources  allocations 

•  conducted  focus  groups  among  local  community  and  private  practice  oncologists  and  surgeons  to 
identify  barriers  to  partnering  for  the  purpose  of  clinical  trial  recruitment 

•  developed  protocol-specific  patient  information  sheets  for  all  community-based  cancer  patients  that 
have  been  considered  for  accrual  to  LCC  clinical  trials  open  to  LERC  physicians. 

The  LERC  has  successfully  established  a  network  of  four  D.C.  and  three  Virginia  community  office 
practices  which  accrued  36  cancer  patients  (19  breast  cancer  patients)  from  July  1,  1998  through  June 
30,  1999.  One  of  these  practices  has  a  relatively  large  number  of  Hispanic  patients,  but  none  to  date 
have  had  a  significant  number  of  African  American  patients.  Based  on  the  relatively  good  patient 
accrual  experienced  by  LERC,  in  relation  to  the  community  outreach  and  social  marketing  approaches, 
Dr.  Kerner  and  Dr.  Marshall  have  agreed  to  merge  the  resources  of  the  LERC  and  the  PAC  into  the 
Lombardi  Education  And  Research  Network  (LEARN).  The  mission  of  LEARN  will  be: 

•  to  expand  the  network  of  community-based  oncology  practices  that  accrue  patients  to  LCC  clinical 
trials,  with  a  targeted  effort  to  add  community  practices  that  have  a  significant  number  of  African 
American  and/or  Latin  American  patients. 

•  to  educate  community  physicians  and  their  patients  about  the  benefits  of  participating  in  new  LCC 
protocols  as  they  are  reviewed  and  approved  by  the  LCC  Clinical  Research  Committee,  the  GUMC 
Institutional  Review  Board,  and  the  LEARN  steering  committee. 
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•  to  educate  LCC  physician  investigators  and  research  staff  about  how  best  to  recognize  and  reinforce 
community  physician  and  patient  involvement  in  LCC  clinical  trials. 

To  this  end,  we  propose  to  take  the  final  year  of  PAC  funding  through  the  DOD  Breast  Cancer 
Research  Center  and  link  it  with  LCC  funding  for  LERC  to  hire  a  full  time  LEARN  Coordinator.  This 
individual  will  work  with  Drs.  Kemer  and  Marshall  to:  1)  support  existing  oncology  office  practices  in 
expanding  their  breast  cancer  patient  accrual  to  LCC  clinical  trails;  2)  identify  and  recruit  new 
community  office  or  hospital-based  oncology  practices  to  join  LEARN;  3)  work  with  LEARN  practices 
to  network  out  to  their  referring  surgeons  and  internists  to  identify  those  interested  in  participating  in 
LCC  breast  cancer  prevention  and  early  detection  trials;  and  4)  work  with  targeted  managed  care 
organizations  to  get  their  affiliated  physicians  to  participate  in  LEARN.  Long-term  support  for  this 
position  and  for  LEARN  will  be  based  on  the  success  of  the  LEARN  expansion,  the  number  of  new  and 
minority  patients  going  on  protocol,  and  the  resources  collected  from  sponsored  research  to  which 
LEARN  makes  a  significant  patient  accmal  contribution. 

Community  Hospital  Partnerships:  PAC  staff  has  been  communicating  with  the  Providence  Hospital 
(NE  Washington,  DC)  for  more  than  18  months  for  the  purpose  of  working  through  a  process  for 
collaboration  in  clinical  research  studies.  These  communications  have  had  a  limited  impact,  in  that  the 
hospital  CEO  has  not  been  involved,  and  that  no  one  had  been  designated  as  Research  Director  for 
Providence  Hospital.  In  July  1999,  the  CEO  of  Providence  Hospital  named  David  P.  Milzman,  MD  as 
Director  of  Research  for  Providence  Hospital.  In  August  1999,  Dr.  Kemer  met  with  Dr.  Milzman  to 
discuss  how  best  to  proceed  to  involve  Providence  Hospital  patients  in  the  DOD  Breast  Cancer 
Research  Center.  Dr.  Kerner  and  Dr.  Marshall  also  plan  to  meet  with  Providence  to  discuss  their 
oncologists  joining  LEARN. 

Finally  the  PAC  obtained  a  listing  from  the  Maryland  Tumor  Registry  of  the  ten  Maryland  hospitals 
that  served  the  largest  number  of  African  American  breast  cancer  patients  in  the  state.  Of  the  hospitals 
treating  the  110  breast  cancer  cases  in  Montgomery  and  Prince  George’s  counties  in  1995,  Prince 
George’s  Medical  Center  and  Doctor’s  Hospital  in  Prince  George’s  County  treated  the  most  patients.  In 
Year  IV,  these  hospitals  will  be  approached  by  the  LEARN  Project  Coordinator. 

Physician  Practices:  PAC  has  developed  a  database  of  all  oncologists  and  oncology  surgeons  in  the 
Washington  Metropolitan  Area.  The  list  is  approximately  250  members  in  size,  which  includes 
multiple  offices  of  a  single  practice.  A  letter  was  mailed  to  these  practices  that  addresses  referrals  to 
clinical  trials.  A  brochure  that  briefly  explains  clinical  trials  accompanied  the  letter  along  with  the 
materials  already  developed  and  produced  for  each  of  the  three  Breast  Cancer  Research  Center 
protocols.  Twelve  physicians  responded  with  an  interest  in  collaborating  with  GUMC  for  the  purpose 
of  collaborating  in  cancer  treatment  trials.  Some  of  these  practices  have  subsequently  joined  LEARN. 


III.  KEY  RESEARCH  ACCOMPLISHMENTS:  Not  Applicable 

IV.  REPORTABLE  OUTCOMES:  Despite  considerable  effort  by  the  PAC  staff  to  implement  the 
minority  patient  recruitment  plan,  through  extensive  meetings  and  collaboration  with  the  Community 
Advisory  and  Clinic  Advisory  Boards,  and  subcontracting  to  MMG  the  level  of  minority  patient 
accrual,  to  date,  has  been  less  than  anticipated. 
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The  tables  below  represent  accrual  figures  for  Years  1-3  for  the  prevention  and  diagnostic  studies. 


Accrual  Data  for  CARE  Study 


Racial/Ethnic  Group 

Year  One 

Year  Two 

Year  Three 

Baseline 

Only 

Baseline  & 
Education 

Baseline 

Only 

Baseline  & 
Education 

Baseline 

Only 

Baseline  & 
Education 

African  American 

12 

7 

7 

3 

10 

10 

Caribbean  or  West  Indian 

0 

0 

1 

0 

2 

1 

White/non-Hispanic 

218 

161 

162 

114 

337 

327 

Hispanic 

1 

1 

2 

2 

6 

4 

Asian  or  Pacific  Islander 

1 

1 

1 

1 

2 

1 

Native  American 

0 

0 

1 

1 

1 

1 

Other 

1 

1 

4 

2 

3 

2 

Unknown 

1 

0 

0 

0 

0 

0 

Total 

234 

171 

178 

123 

361 

347 

Total  Minority  Accrual 

15  (6.4%) 

9  (5.3%) 

16  (9.0%) 

9  (6.9%) 

24  (6.6%) 

20(5.8%) 

Accrual  Data  for  CAB  CAD  Study 


Racial/Ethnic  Group 

Year  One 

Year  Two 

Year  Three 

White/non-Hispanic 

46 

80 

37 

African  American 

4 

6 

4 

Hispanic 

0 

1 

0 

Asian  or  Pacific  Islander 

2 

2 

0 

Other 

1 

1 

0 

Unknown 

0 

0 

19* 

Total 

53 

90 

60 

Total  Minority  Accrual 

7  (13.3%) 

10  (11.1%) 

4  (6.7% -10.8%)* 

*Depending  on  adjustment  for  missing  race  c 

lata. 

Y.  CONCLUSIONS:  Based  on  an  analysis  of  this  experience,  and  a  review  of  other  successful 
and  unsuccessful  efforts  at  minority  clinical  trials  accrual,  the  LCC  is  proposing  to  expand  minority 
accrual  to  breast  cancer  research  trials  by  expanding  an  existing  network  of  oncology  office  practices, 
and  their  affiliated  internist,  ob/gyn  and  surgical  practices.  We  will  focus  on  recruiting  office  practices 
that  have  a  large  minority  patient  population.  In  this  manner,  on-going  relationships  can  be  built  where 
patients  can  be  treated  on  protocol  locally,  and  the  trust  and  understanding  engendered  among 
community  physicians  and  patients  by  the  LEARN  program  can  improve  referral  to  Georgetown 
protocols  where  such  referrals  are  necessary. 

Given  this  clinical  partnership  strategy  for  minority  patient  recruitment,  through  established 
community-based  office  practices  ,  the  LCC  PAC  requests  the  authority  to  re-budget  it’s  DOD 
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approved  Year  4  funding  for  the  50%  health  educator  and  materials  development  (including  carry  over 
funds  from  Year  3)  to  support  .62  FTE  of  the  LEARN  coordinator. 

VI.  REFERENCES:  Not  Applicable 

VII.  APPENDIX  (included  in  full  packet  following  annual  report) 

Appendix  1 :  Matthews  Media  Group  Final  Report 
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CORE  2:  CANCER  CLINICAL  AND  ECONOMIC  OUTCOMES  CORE 


I.  INTRODUCTION:  This  Cancer  Clinical  and  Economic  Outcomes  Evaluation  Core  has 
constituted  a  multi-disciplinary  research  team  (including  oncology,  nursing,  primary  care,  economics, 
health  services  research,  psychology,  and  biostatistics)  with  broad  methodological  expertise  to  conduct 
evaluations  of  the  costs  and  outcomes  of  the  new  translational  technologies  evaluated  in  the  three 
projects  included  in  this  Breast  Cancer  Center  grant.  Following  a  review  of  the  general  scope  of  work 
originally  outlined  for  the  Cancer  Clinical  and  Economic  Outcomes  Evaluation  Core  (hereinafter 
referred  to  as  the  "Outcomes  Core"),  we  present  the  progress  made  in  completing  our  Year  3  objectives 
for  each  project,  and  outline  our  plans  for  the  last  year. 

Scope  of  the  Outcomes  Core  Research:  The  overarching  mission  of  this  Outcomes  Core  has  been 
twofold:  1)  to  expand  the  technical  capacity  for  outcomes  evaluations  for  current  and  future  research  at 
the  Lombardi  Cancer  Center;  and  2)  to  provide  expertise  and  support  to  the  research  projects  included 
in  the  Breast  Cancer  Center.  The  Core  technical  aims  are  listed  below: 

1 .  To  conduct  cost-effectiveness  analyses  (CEAs)  of  each  of  the  projects. 

2.  To  evaluate  the  impact  of  tests  or  treatments  on  quality  of  life  (QOL). 

3.  To  evaluate  the  impact  of  the  other  Center  Core,  the  Patient  Accession  Core  (PAC). 

4.  To  develop  a  centralized  library  of  data  for  use  in  cancer  outcomes  research,  and  provide 

consultation  to  investigators  on  outcomes  assessment  for  new  initiatives. 

II.  BODY  OF  REPORT:  Although  the  Outcomes  Core  evaluations  are  being  done  in  a 
coordinated  manner  across  all  projects,  for  sake  of  clarity  of  presentation,  the  progress  applicable  to 
each  project  are  presented  separately.  Table  1  presents  an  overview  of  our  approach  for  each  project. 
The  narrative  that  follows  highlights  preliminary  results  from  Year  3  and  notes  any  additions/changes 
in  approach.  Finally,  this  section  concludes  with  a  summary  of  progress  on  cross-cutting  activities  (i.e., 
aims  3  and  4). 


Table  1:  Overview  of  Planned  Pro 

ject  Specific  Outcome  Evaluations 

Project  #1:  Prevention: 
Genetic  Testing 

Project  #2:  Diagnosis: 
New  Technologies 

Project  #3:  Treatment: 
Novel  Palliative  Rx 

Design 

Observational  Cohort 

Case  Series 

Phase  I,  II  studies  and  a 
Phase  III  RCT 

Outcomes 

QOL,  Utility,  QALYs 

Cancers  Detected, 

Delayed,  and  Missed 

QOL,  Utility 

Costs 

Direct  and  Time  Costs 

Direct  and  Time  Costs 

Direct, Time  and  Care¬ 
giver  Costs 

Economic  Analysis 

CEA  Model 

Cost  per  Case 

Diagnosed; 

Decision  Analysis  Model 

CEA 
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A.  Project  #1:  BRCA1/2  Genetic  Testing:  Develop  an  Exploratory  Cost-Effectiveness 
Analysis  (CEA),  Combining  Primary  and  Secondary  Data,  to  Identify  the  Key  Parameters  Which 
Drive  the  Costs  and  Effectiveness  of  Genetic  Testing  and  Counseling  as  a  Strategy  to  Prevent 
Breast  Cancer  and  Decrease  Cancer  Mortality  among  High-Risk  Women:  The  specific  objectives 
of  Year  3  were  to:  1)  continue  to  collect  primary  data  on  patient-related  costs  of  genetic  testing, 
adherence  to  surveillance  guidelines,  and  preferences  for  potential  outcomes  of  genetic  testing;  2) 
complete  the  review  of  secondary  literature  to  define  parameters  in  the  natural  history  model;  and  3) 
complete  programming  of  the  three-dimensional  Markov  simulation  model  (to  model  the  simultaneous 
risk  of  breast  and  ovarian  cancers,  and  death  from  other  causes)  that  will  be  used  to  evaluate  the 
cost-effectiveness  of  genetic  testing  and  counseling.  This  section  summarizes  our  Year  3  progress  in 
completing  these  interim  objectives. 

1.  Primary  Data  Collection:  We  have  now  collected  data  on  utilities  and  time 
costs  from  332  women.  Table  2  shows  preliminary  results  for  utilities  for  the  hypothetical  states  of 
health  assessed.  Results  are  presented  as  0  (death)  to  1  (excellent  health)  for  the  TTO,  and  0  (death)  to 
100  (excellent  health)  for  the  LRS.  To  decrease  respondent  burden,  participants  randomly  receive  2 
TTO  and  LRS  assessments  for  treatment  of  localized  breast  cancer  (the  first  3  scenarios  in  Table  2), 
and  1  from  the  remaining  scenarios.  Briefly,  these  preliminary  results  continue  to  show  that  participants 
tend  to  have  higher  utilities  measured  with  the  TTO  compared  to  the  LRS;  this  is  consistent  with  other 
investigators’  work  (O’Leary,  et  al,  1995).  The  utilities  for  early  breast  cancer  were  quite  high, 
especially  with  the  TTO  assessment,  and  the  measures  were  not  responsive  to  changes  across  the  three 
modes  of  treatment.  The  LRS  showed  a  decrease  in  the  utility  for  in-breast  recurrence  although  the 
TTO  did  not  (decrease  expected).  Both  assessments  showed  a  large  decrease  in  utilities  for  metastatic 
breast  cancer  and  for  advanced  ovarian  cancer. 


Table  2.  Preliminary  Utility  Dal 

ta  [Mean  (s.d.)] 

Scenario 

N 

LRS 

Modified  Radical  Mastectomy* 

221 

82.4  (15.5) 

BCS/Radiation  Therapy* 

227 

83.5(14.8) 

Prophylactic  Bilateral  Mastectomy* 

225 

81.2(14.9) 

Prophylactic  Bilateral  Oophorectomy* 

67 

79.4  (17.5) 

Breast  Cancer  Recurrence 

77 

75.1  (17.5) 

Metastatic  Breast  Cancer 

64 

50.7(17.1) 

Ovarian  Cancer 

61 

45.7  (23.5) 

Current  Health 

t— — - - - - - - 

55 

82.2(13.3) 

With  early  stage  breast  cancer. 


Due  to  utility  results  that  were  higher  than  expected,  we  continued  our  efforts  begun  at  the  end  of  year 
2  to  validate  the  phone  assessments  with  face-to-face  utility  interviews.  For  this  evaluation,  we 
sampled  a  subset  of  the  332  women  who  came  to  Georgetown  for  genetic  counseling.  To  date,  22 
women  have  undergone  both  a  phone  and  face-to-face  utility  interview.  In  the  face-to-face  interview. 
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women  receive  the  same  three  scenarios  in  the  same  order  as  assessed  via  the  baseline  phone  interview. 
Correlation  between  the  phone  and  face-to-face  LRS  assessments  was  0.75,  which  we  consider  to  be 
reasonable.  The  correlation  between  phone  and  face-to-face  TTO  assessments  (Spearman  rank 
correlation,  used  for  skewed  data)  was  0.35.  In  open  ended  questioning,  participants  were  able  to  relate 
an  understanding  of  the  hypothetical  health  states.  Based  upon  this  low  correlation,  we  have  dropped 
the  telephone-administered  TTO  assessments  from  the  interview. 

We  also  continued  to  assess  participants’  current  health  using  a  utility  index,  or  a  survey  that  provides  a 
societal  utility  for  a  participant’s  state  of  health.  We  have  used  a  modification  of  the  Health  Utilities 
Index  (HUI)  (Feeny,  et  al.,  1996),  abbreviated  by  removing  low-variation  response  items  as  determined 
by  the  breast  cancer  Patient  Outcome  Research  Team  results.  The  average  HUI  score  for  276 
participants  was  0.83  (s.d.  0.0097),  on  a  scale  ranging  from  0  (death)  to  1  (excellent  health).  The  HUI 
showed  a  significant  decrease  with  age,  with  participants  under  age  40  averaging  0.87  and  participants 
age  60  and  older  averaging  0.78.  The  HUI  score  for  the  participant’s  current  health  correlated 
moderately  well  with  the  LRS  (r=0.48,  p=0.0003)  for  the  participants’  current  health. 

The  next  portion  of  our  work  has  included  assessing  the  costs  of  counseling  and  testing.  An  important 
component  of  the  overall  cost  of  a  BRCA1/2  testing  program  is  the  cost  incurred  in  genetic  counseling. 
We  have  completed  this  task,  and  have  a  manuscript  summarizing  our  results  under  review  (Appendix 
1).  Briefly,  the  results  demonstrated  that  providing  genetic  counseling  only  to  women  at  high  risk  of 
carrying  a  mutation  cost  on  average  $207,  while  providing  testing  (full  gene  sequencing  of  BRCA1/2), 
counseling,  and  disclosure  of  results  totaled  $2051.  While  the  cost  of  counseling  and  testing  together 
exceeded  $2000,  the  cost  of  providing  the  counseling  (including  disclosure  of  results)  comprised  only 
16%  of  the  total  cost.  We  conclude  from  this  analysis  that:  1)  while  counseling  is  an  important  part  of 
a  genetic  evaluation,  it  has  a  low  cost  relative  to  testing;  and  2)  since  the  cost  of  counseling  is  a  small 
part  of  the  overall  cost  of  counseling  and  testing,  replacement  of  detailed  genetic  counselor  counseling 
with  a  shorter  time  of  physician  counseling  would  not  significantly  lower  costs. 

Finally,  in  Year  3  we  requested  and  obtained  age-  and  stage-specific  treatment  costs  for  breast  cancer 
from  the  SEER-Medicare  linked  data;  we  are  in  the  process  of  obtaining  these  data  for  ovarian  cancer. 

2.  Analysis  of  Data  to  Develop  Model  Parameters:  In  Year  3  we  completed  the 
review  of  the  literature  to  estimate  the  effects  of  all  possible  events  that  flow  from  the  initial  testing 
choices,  the  probability  of  each  event,  and  the  probability  of  transition  from  one  state  to  the  next. 
Using  standardized  data  abstraction  tools  developed  in  Year  2,  data  were  abstracted  from  the  best 
designed  and  least  biased  studies  available  (e.g.,  well  designed  randomized  clinical  trials  and 
observational  studies,  and  administrative  databases,  such  as  SEER).  We  have  also  used  meta-analytic 
techniques  to  derive  effect  size  estimates  (e.g.,  the  expected  cancer  risk  reduction  associated  with 
bilateral  mastectomies).  The  final  parameter  values  are  included  in  Table  3.  In  Year  4  of  the  grant  we 
will  convert  these  data  to  probability  distributions  for  use  in  the  cost-effectiveness  model  Monte  Carlo 
simulation.  As  can  be  seen  from  the  table,  the  prevalence  of  BRCA1  is  very  dependent  on  the 
population  examined,  ranging  from  under  1%  in  the  general  population  to  almost  70%  in  some 
hereditary  breast-ovarian  cancer  families.  BRCA1/2  prevalence  for  the  baseline  cost-effectiveness 
analysis  will  be  based  upon  data  from  Project  #1;  prevalence  data  in  the  table  will  be  used  for 
determining  parameter  distributions  and  for  sensitivity  analysis. 
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ble  3.  Final  Model  Parameter  Estimates 

Parameter 

Estimate  (Range) 

Sources 

Initial  Tree 

Prevalence  of  BRCA  genes 

General  population 

BRCA1 

0.0045 

(0.00  -  0.026) 

Claus,  1991;  Ford,  1995;  Oddoux,  1996; 
Roa,  1996;  Whittemore,  1997;  Malone, 
1998;  Newman,  1998 

High-risk  population 

BRCA1 

0.155 

(0.0029  ~  0.6875) 

Offit,  1996;  Hakansson,  1997;  Shattuck- 
Eidens,  1997;  Couch,  1996;  Malone, 

1998;  Schubert,  1997;  Whittemore, 

1997;  Ford,  1995;  Struewing,  1997; 
Rebbeck,  1996;  Langston,  1996;  Zelada- 
Hedman,  1997;  Newman,  1998;  Roa, 

1996 

BRCA2 

0.067 

(0.00  ~  0.273) 

Neuhausen,  1996;  Hakansson,  1997; 
Schubert,  1997;  Lancaster,  1996; 
Struewing,  1997;  Rebbeck,  1996; 

Oddeux,  1996;Roa,  1996 

Sensitivity  of  full  gene  sequencing 

98%  (85  ~  100%) 

Myriad  Genetic  Laboratories,  1998 

Specificity  of  full  gene  sequencing 

99%  (98  ~  100%) 

Myriad  Genetic  Laboratories,  1998 

Probability  of  prophylactic  bilateral 
mastectomy  given  BRCA+  results 

0.023 

Project  I  data 

BRCA1  (+)  vs  BRCA2  (+) 

Data  to  be  provided  by  Project  I 

Probability  of  prophylactic  bilateral 
oophorectomy  given  BRCA+  results 

0.164 

Project  I  data 

BRCAl  (+)  vs  BRCA2  (+) 

Data  to  be  provided  by  Project  I 

Probability  of  prophylactic  bilateral 
mastectomy  and  oophorectomy 

0.063 

Project  I  data 

BRCAl  (+)  vs  BRCA2  (+) 

Data  to  be  provided  by  Project  I 

Probability  of  receiving  Tamoxifen 
chemoprophylaxis,  BRCA1/2  (+) 

0.10 

Data  to  be  provided  by  Project  I 

Probability  of  intense  breast  cancer  screening, 
BRCA1/2  (+) 

0.650 

Data  to  be  provided  by  Project  I 

BRCA  1/2  (-) 

Data  to  be  provided  by  Project  I 

Probability  of  usual  breast  cancer  screening 
with  no  genetic  tests  in  high  risk  population 

Data  to  be  provided  by  Project  I 

Probability  of  intense  breast  cancer  screening 
with  no  genetic  tests  in  high  risk  population 

Data  to  be  provided  by  Project  I 

Disease  Initiation  Model 

Population  all-cause  mortality 

Statistics  Abstract  of  the  United  States, 
1995 

Breast  cancer  incidence 

Cumulative  probability  of  BRCAl  (+) 

By  50  years  old 

0.50  (0.33  ~  0.73) 

Easton,  1995;  Ford,  1994;  Narod,  1995; 
Struewing,  1997;  Whittemore,  1997 
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By  70  years  old 

0.74  (0.56  -  0.87) 

Cumulative  probability  of  BRCA2  (+) 

By  50  years  old 

0.30  (0.28  ~  0.32) 

Schubert,  1997;  Ford,  1998 

By  70  years  old 

0.76  (0.67  ~  0.84) 

BRCAl/2  (-) 

(0.00001  -  0.00304)* 

SEER,  1991-1995 

After  prophylactic  bilateral  mastectomy 

0.0054 

Hartmann,  1997 

Ovarian  cancer  incidence 

Cumulative  probability  of  BRCA1  (+) 

By  50  years  old 

0.18(0.07  -  0.29) 

Easton,  1995;  Ford,  1994;  Narod,  1995; 
Struewing,  1997;  Whittemore,  1997 

By  70  years  old 

0.40(0.16-0.63) 

Cumulative  probability  of  BRCA2  (+) 

By  50  years  old 

0.004 

Ford,  1998 

By  70  years  old 

0.27 

BRCAl/2  (-) 

(0.00003  -  0.00063)* 

SEER,  1991-1995 

Surveillance1^ 

Breast  cancer 

Mammography  /  CBE 

Sensitivity 

82.8  %  (74  -  88%) 

Shapiro,  1988;  Chamberlain,  1991;  Miller, 
1992;  Fletcher,  1993 

Specificity 

98.7%  (97.7  -  99.8%) 

Shapiro,  1988;  Chamberlain,  1991;  Miller, 
1992;  Fletcher,  1993 

Ovarian  cancer 

Conventional  transvaginal  ultrasound 

Sensitivity 

81.6%  (0-  100%) 

Grover,  1995;  DePriest,  1997;  Bourne, 

1993;  van  Nagell  Jr.,  1991;  Franchi,  1995; 
Hata,  1992;  Zantta,  1994;  Weiner,  1992; 
DePriest,  1994; 

Specificity 

81.4% 

(65.4  -  98.7%) 

Doppler  transvaginal  ultrasound 

Sensitivity 

89.9% 

Franchi,  1995;  Hata,  1992;  Kawai,  1992; 

(75.7  -  100%) 

Zanetta,  1994;  Weiner,  1992;  Caruso, 

1996;  Vuento,  1995;  Kurjak,  1992; 

Tepper,  1995;  Bourne,  1993 

Specificity 

86.9  % 

(52.8  -  99.2%) 

42 


DAMD17-96-C-6069 


Marc  E.  Lippman,  MD 


CA-125 

Sensitivity 

79.7% 

(44.4  _  100%) 

Franchi,  1995;  Maggino,  1994;  Jacobs, 

1994;  Helxlsouer,  1993;  Soper,  1990; 

Hata,  1992;  Kawai,  1992;  Zanetta,  1994; 
Peters,  1995;  Gadducci,  1996;  Weiner, 

1992;  Jacobs,  1992;  Zurawski,  1990; 

Grover,  1995 

Specificity 

77.7  % 

(40.0  ~  100.0%) 

Breast  cancer  treatment  (Probability  of  getting  certain  types  of  treatment) 

Local/regional  breast  cancer 

Mastectomy 

64.3%  (37.4  ~  85%) 

Satariano,  1994;  Young,  1996;  Nattinger, 
1996 

Breast  conserving  surgery  with  radiation 
therapy 

31.8%  (15 -51.1%) 

Young,  1996;  Satariano,  1994;  Nattinger, 
1996 

Tamoxifen 

13.4%  (2  ~  29%) 

Kurtz,  1989;  Quiet,  1995;  Smith,  1994; 
Zissiadis,  1997;  Kini,  1998;  Haffty,  1991; 
Matthews,  1988;  Hacene,  1990;  Fourqeut, 
1989 

Chemotherapy 

14.1%  (5  -  34%) 

Recht,  1996;  Kurtz,  1989;  Quiet,  1995; 
Smith,  1994;  Zissiadis,  1997;  Kini,  1998; 
Haffty,  1991;  Hacene,  1990;  Fourqeut, 

1989 

Breast  cancer  natural  history 

Incidence  of  breast  cancer  by  age  and  stage 

SEER,  1990-1995 

Probability  of  DCIS  to  invasive  breast  cancer 

5%  (yearly  rate) 

Page,  1982 

Breast  cancer  treatment  (Yearly  breast  cancer  stage  transition  probabilities  after  treatment) 

DCIS  to  Local 

1.2%  (0.5  -  1.9%) 

Fisher,  1993;  Fowble,  1997 

Local  to  Local 

1.2%  (0.37  -  2.8%) 

Recht,  1996;  Eberlein,  1990;  Vicini,  1992; 
Kurtz,  1989;  Zyl,  1995;  Fisher,  1989; 

Smith,  1994;  Pierce,  1992;  Zissiadis,  1997; 
Kini,  1998;  Horiguchi,  1997;  Powles,  1995; 
Hacene,  1990 

Local  to  Regional 

1.6%  (0.04  -  6.4%) 

Recht,  1996;  Zyl,  1995;  Fisher,  1989; 

Smith,  1994;  Pierce,  1992;  Zissiadis,  1997; 
Horiguchi,  1997;  Powles,  1995 

Regional  to  Regional 

3.5%  (1.1  -6.0%) 

Cooke,  1995 

Regional  to  Distant 

6.0%  (4.1  -  8.2%) 

Cooke,  1995;  Fisher,  1997;  Hacene,  1990 

Probability  of  local/regional  recurrence  after 
treatment  of  local  or  regional  breast  cancer 

12.7%  (3.3  -  35.9%) 

Rutgvist,  1993;  Kurtz,  1989;  Jacobson, 

1995;  Quiet,  1995;  Ferguson,  1982; 
Demicheli,  1996;  Huseby,  1988;  Fletcher, 
1989;  Ragaz,  1997;  Arriagada,  1996;  Kini, 
1998;  Haffty,  1991;  Matthews,  1988; 
Fourquet,  1989;  van  Dongen,  1992;  Lee, 

1984;  Orel,  1993 
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Probability  of  local  recurrence  given 
recurrence 

28.4%  (0  ~  87.5%) 

Fisher,  1993;  Zyl,  1995;  Fisher,  1996; 

Fisher,  1989;  Smith,  1994;  Pierce,  1992; 
Zissiadis,  1997;  Horiguchi,  1997;  Powles, 
1995;  Fowble,  1997 

Probability  of  regional  recurrence  given 
recurrence 

14.8%  (0  ~  50%) 

Probability  of  distant  recurrence  given 
recurrence 

56.8%  (6.3  -  90.8%) 

Median  survival,  distant  stage  of  breast  cancer 
(months) 

20.2  (9.5  -  28) 

Patanaphan,  1988;  Koenders,  1992; 

Kimmick,  1991;  Brincker,  1988;  SEER, 
1989-1994* 

Ovarian  cancer  natural  history 

Incidence  of  ovarian  cancer  by  age  and  stage 

SEER,  1990-1995 

Ovarian  cancer  treatment  (Yearly  ovarian  cancer  stage  transition  probabilities  after  treatment) 

Local  to  Local 

3.3%  (2.6  ~  4%) 

Piver,  1988;  Lentz,  1991 

Local  to  Regional 

8% 

Wils,  1989 

Regional  to  Regional  NED 

14.8%  (5.7  -  22%) 

Zylberberg,  1990;  Hahn,  1985;  Rubin, 

1988;  Tarraza,  1993 

Regional  to  Regional 

6.8%  (6.5  ~  6.9%) 

Zylberberg,  1990;  Hahn,  1985;  Sigurdsson, 
1983; 

Regional  to  Distant 

4.4% 

Sigurdsson,  1983 

Median  survival,  distant  stage  of  ovarian 
cancer  (months) 

23.3  years 

Munkarah,  1997;  Piver,  1994;  Omura, 

1991;  Goodman,  1992;  Lund,  1990;  Sutton, 
1989;  Akinkugbe,  1985;  Chiara,  1994 

§  Expected  deaths  over  alive  at  specified  age  between  20  and  80  years  old. 

*  Incidences  of  invasive  breast  or  ovarian  cancer  in  every  5  years  from  20  to  85+  years  old. 

t  Data  summarize  the  accuracy  of  screening  for  breast  cancer  and  screening  or  diagnosis  for  ovarian 

cancer. 

$  Derived  from  the  5-year  survival  rate  of  distant  breast  cancer. 


3.  Stochastic  Simulation  Model  of  Simultaneous  Breast.  Ovarian,  and 
Other  Cause  Mortality:  The  model  evaluates  three  strategies:  genetic  testing  for  BRCA1 
mutations  and  counseling,  counseling  alone,  and  routine  medical  practice/surveillance.  In  terms 
of  mapping  primary  data  to  the  model,  these  three  groups  correspond  respectively  to  the 
following  groups  in  Project  #1:  women  agreeing  to  testing  and  counseling,  women  counseled 
who  decline  testing,  and  women  who  decline  testing  and  counseling.  Figure  1  summarizes  our 
basic  modeling  approach.  The  first  decision  point  is  whether  or  not  a  woman  decides  to  having 
BRCA1/2  testing  and/or  counseling.  If  she  accepts,  she  has  a  certain  pre-test  probability  of 
testing  positive  for  the  mutation.  Each  pathway  is  also  associated  with  certain  probabilities  of 
morbidity  and  mortality.  For  instance,  there  may  be  decrements  in  quality  of  life  associated  with 
knowledge  of  mutation  positivity,  or  anxiety  associated  with  evaluation  of  positive  (and 
false-positive)  early  detection  tests,  or  morbidity  or  mortality  associated  with  undergoing 
prophylactic  surgery.  Ultimately,  these  paths  would  lead  to  death  from  breast  or  ovarian  cancer 
or  non-cancer  related  causes. 
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There  are  several  unique  aspects  of  this  analysis  that  have  guided  our  approach,  including  the 
facts  that  1)  the  impact  of  genetic  testing  on  survival  (and  costs)  occurs  distal  to  the  intervention 
in  Project  #1,  and  2)  much  of  the  data  on  the  effectiveness  of  prevention  and  early  detection 
strategies  for  mutation  positive  women  are  still  uncertain.  Thus,  we  have  completed 
programming  of  a  mathematical  stochastic  simulation  model  to  extend  the  analysis  time  horizon; 
the  best  quality  recent  literature  being  reviewed;  and  sensitivity  analyses  will  address  the  impact 
of  uncertain  parameters  on  cost-effectiveness  results.  Based  on  recent  data  ,  the  model  has  also 
been  updated  to  include  a  choice  of  tamoxifen  use  for  prevention  of  cancer. 

In  Year  3,  we  developed  the  program  for  the  decision  model.  We  are  using  C++  programming 
language.  We  have  included  procedures  to  allow  limited  memories  in  the  models  (semi-Markov 
models),  so  that  we  may  revise  transition  probabilities  for  cancer  progression  based  upon  past 
events  (e.g.  to  allow  higher  progression  rates  if  a  patient  has  had  a  breast  cancer  recurrence).  We 
have  conducted  preliminary  data  runs  with  the  program  and  performed  debugging. 

We  have  also  begun  to  incorporate  the  effectiveness,  utility,  and  cost  data  into  the  mathematical 
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simulation  model  of  the  cost-effectiveness  of  genetic  testing  and  counseling.  In  the  final  project 
year,  we  will  complete  analyses  of  all  primary  data  (utilities,  time  and  counseling  costs,  and 
surveillance  practices),  finalize  all  model  parameters,  validate  the  model,  and  complete  the  CEA 
primary  and  sensitivity  analyses.  A  draft  outlining  the  CEA  paper  is  included  in  Appendix  1. 

B.  Project  2:  Coordinated  Approach  to  Breast  Cancer  Diagnosis:  Technical 
Aim:  Conduct  an  economic  evaluation,  develop  a  decision  analysis  model  comparing  the 
costs  per  cancer  detected  for  new  breast  cancer  diagnostic  evaluation  strategies,  and  assess 
test-related  patient  Satisfaction:  Project  #2  is  prospectively  enrolling  a  cohort  of  approximately 
199  white  and  African-American  women,  from  several  DC-metropolitan  area  clinics,  hospitals, 
and  HMOs,  who  have  abnormal  breast  physical  examination,  mammography,  and/or  standard 
sonography  results  and  have  been  recommended  to  have  a  breast  biopsy.  The  goals  of  the 
project  include  evaluating  the  accuracy  of  several  simultaneously  administered  new 
technologies.  We  have  collected  satisfaction  data  on  digital  mammography,  magnetic  resonance 
imaging  (Gd-DTPA  enhanced  MRI),  nuclear  medicine  evaluation  (Tc-99m-sestamibi  scanning), 
special  ultrasound  evaluation  (radio  frequency  elastography  imaging),  and  nipple  aspirate  fluid 
(NAF)  cytology.  Please  see  Project  #2  report  for  current  and  future  status  of  imaging  technology 
used  in  this  project.  Women  with  negative  biopsies  will  receive  12-month  follow-up 
mammography  and  CBE. 

The  Outcomes  Core  objectives  for  this  project  are  to:  1)  conduct  an  economic  evaluation  to 
compare  the  costs  per  cancer  detected  for  each  for  each  of  the  innovative  diagnostic 
technologies;  2)  using  the  general  methods  of  decision  analysis  and  modeling  described  above 
for  the  genetic  testing  project,  use  the  primary  data  on  test  sensitivity,  specificity,  and  costs, 
combined  with  natural  history  data  (e.g.,  molecular  markers  in  NAF),  to  develop  a  decision 
analysis  model  for  hypothetical  cohorts  of  women  comparing  the  costs  per  intermediate  outcome 
(correct  early  diagnosis,  delayed  diagnosis,  and  missed  diagnosis)  for  alternative  diagnostic  tests 
(or  combination  of  tests)  and  surgical  excisional  biopsy;  and  3)  to  evaluate  the  acceptability  of, 
and  satisfaction  with,  the  tests. 

1.  Satisfaction  and  Acceptability  of  Tests:  In  Year  3,  we  continued  to 
collect  primary  data  from  women  on  their  satisfaction  with  the  tests.  A  short  self-administered 
questionnaire  is  given  to  women  by  the  project  coordinator  after  completion  of  all  tests.  We 
measure  two  components  of  satisfaction  with  the  diagnostic  tests  in  Project  #2,  discomfort  and 
embarrassment.  To  provide  a  relative  standard,  we  asked  the  participants  to  rate  discomfort  of 
the  tests  compared  to  having  a  routine  mammogram.  To  date,  we  have  95  survey  respondents; 
18  women  have  refused.  Of  these  respondents,  48.4%  reported  a  routine  mammogram  to  be 
“extremely  uncomfortable,”  and  84.2%  considered  mammograms  to  be  “not  embarrassing  at  all.” 
Among  those  receiving  the  test,  93.8%  of  those  receiving  ultrasonography,  75%  of  those 
receiving  MRI,  19.2%  of  those  receiving  digital  mammography,  88.3%  of  those  receiving 
sestamibi  imaging,  and  13.3%  of  those  receiving  a  nipple  aspirate  found  the  procedure  more 
comfortable  than  a  mammogram.  The  procedure  was  less  embarrassing  than  mammography  for 
17.3%  of  those  receiving  MRI,  and  12.8%  of  those  receiving  sestamibi  imaging. 

We  also  ask  participants  to  rate  their  overall  satisfaction  with  participating  in  the  study.  We  use 
a  modification  of  the  Medical  Outcomes  Study  Visit  Rating  Questionnaire  (Rubin,  et  al.,  1993), 
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measuring  satisfaction  with  the  receiving  the  tests  overall,  with  the  technical  skills  of  the  staff, 
the  personal  manner  of  the  staff,  the  convenience  of  getting  the  tests,  the  length  of  time  spent 
waiting  for  the  tests,  and  the  explanation  of  what  was  done  for  the  participants.  On  a  scale  from 
0  to  100,  where  100  represents  the  highest  possible  satisfaction  score,  the  mean  score  was  95.8 
(s.d.  7.64). 

We  have  also  used  willingness  to  pay  assessment  as  a  measure  of  “process  utility,”  or  a  measure 
of  preference  for  the  procedures  a  woman  must  undergo  to  achieve  a  health  outcome.  Our 
measures  ask  the  participant  how  they  think  a  woman  would  be  willing  to  pay  out  of  pocket  to 
have  one  of  the  tests  they  experienced  in  Project  #2  instead  of  a  biopsy  procedure.  We  asked  this 
under  two  conditions:  first,  if  the  test  was  as  accurate  at  diagnosing  cancer  as  a  biopsy;  and 
second,  if  the  test  was  almost  (95%)  as  accurate  as  a  biopsy.  We  asked  participants  to  imagine 
the  test  was  whichever  test  they  would  most  prefer  having,  to  avoid  the  respondent  burden  of 
asking  about  each  test  separately.  Thus,  the  assessment  provides  the  maximum  the  respondent 
would  be  willing  to  pay  for  any  of  the  tests.  Under  conditions  of  equal  accuracy  to  a  biopsy,  the 
75  women  who  provided  a  response  were  willing  to  pay  an  average  of  $257  to  have  a  test  instead 
of  a  biopsy  (range  $0-$2,000),  with  25.3%  of  women  not  willing  to  pay  any  money  out  of 
pocket.  The  willingness  to  pay  significantly  decreased  to  an  average  of  $187  in  the  case  of  95% 
accuracy  (range  $0-$2,000),  with  33.3%  of  women  not  willing  to  pay  any  money  (t-test 
p=0.0002).  Based  on  this  interim  data,  we  conclude  that  women  find  the  test  preferable  to 
biopsy,  although  a  significant  minority  of  participants  would  either  be  indifferent  or  prefer 
biopsy  if  the  test  were  less  accurate  than  biopsy  for  diagnosing  cancer. 

2.  Decision  Analysis:  We  have  already  developed  a  preliminary  decision 
analysis  model  to  calculate  the  incremental  cost  per  cancer  diagnosed  (intermediate  outcome) 
and  years  of  life  saved  (final  outcome)  for  the  use  of  single  and  paired  combinations  of 
diagnostic  tests  for  follow-up  of  an  abnormal  mammogram  and/or  clinical  breast  examination, 
compared  to  a  surgical  excisional  biopsy.  The  strategies  to  be  compared  include  digital 
mammography,  sestamibi  scan,  breast  ultrasound,  and  breast  MRI,  singly  and  in  paired 
combination,  compared  to  surgical  excisional  biopsy  for  follow-up  of  suspicious  breast 
abnormalities  (on  mammogram  [films  interpreted  as  suspicious  or  positive  for  cancer]  or  clinical 
breast  exam).  We  will  examine  two  time  frames:  one  short-term  frame  (through  the  completion 
of  the  diagnostic  evaluation  of  the  breast  abnormality),  and  one  long-term  (from  point  of 
diagnostic  evaluation  through  death).  For  the  short-term  time  horizon  of  analysis,  we  will  not 
discount  results  to  present  value;  the  long-term  analysis  will  discount  future  costs  and  health 
effects  at  a  rate  of  3%. 
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The  model  will  be  also 
used  to  estimate  the 
number  of  true  positive 
and  false  negative 
diagnoses,  based  upon 
the  prevalence  of  disease 
in  the  population.  Figure 
2,  below,  includes  the 
preliminary  decision  tree 
for  this  model.  In  the 
final  year,  data  for 
parameters  in  the  model 
will  be  derived  from 
Project  #2,  the  published 

literature,  other  Outcomes  Core  related  projects,  and  Dr.  Hillner’s  (Advisor)  prior  research.  An 
important  goal  of  Project  #2  (and  the  decision/CEA  analysis)  is  to  identify  the  optimal  diagnostic 
algorithm  for  follow-up  diagnostic  testing  for  women  with  suspicious  mammographic 
abnormalities  or  clinical  breast  examinations.  This  goal  guided  the  development  the  decision 
model.  All  testing  algorithms  are  compared  to  the  gold  standard  diagnostic  work-up  of  surgical 
excisional  biopsy.  We  consider  the  four  potential  diagnostic  tests  in  comparison  to  biopsy.  For 
each  test,  the  choice  could  be  made  to  use  the  test  alone,  or  add  a  second  diagnostic  test  (of  the 
remaining  3  tests).  We  have  chosen  to  simplify  the  analysis  by  restricting  consideration  to  single 
diagnostic  tests  or  to  paired  combinations;  in  sensitivity  analysis,  we  will  examine  more  than  two 
tests  in  combination.  In  the  decision  tree,  women  with  screen-detected  abnormalities  may  have 
palpable  or  non-palpable  masses;  diagnostic  tests  (or  pairs  of  tests)  may  be  interpreted  as 
positive,  negative,  or  indeterminate  for  a  cancer;  negative  women  will  return  to  routine 
screening;  women  with  falsely  negative  results  will  have  delayed  diagnosis;  women  with 
indeterminate  results  can  either  have  other  tests  performed  immediately  or  under-go  interval  re¬ 
screening  (i.e.,  3-4  months  later);  women  who  are  positive  may  have  cancer  or  not;  etc.  In  this 
manner  we  will  calculate  the  number  of  women  correctly  diagnosed  with  cancer,  and  the  impact 
of  test  results  on  life  expectancy. 


We  will  also  address  two  important  issues  in  these  analyses.  First,  the  results  of  combinations  of 
tests  can  be  interpreted  either  in  series  or  in  parallel.  If  tests  are  performed  in  series,  the  first  test 
is  performed,  and  if  positive,  the  second  test  is  performed.  If  tests  are  performed  in  parallel,  then 
both  tests  are  performed,  and  if  either  test  is  positive  then  the  woman  is  considered  to  have  a 
positive  diagnostic  work-up,  and  a  biopsy  would  be  recommended.  For  our  base  analyses,  we 
will  assume  parallel  use  of  paired  tests,  as  this  strategy  most  closely  matches  the  experimental 
conditions  of  Project  #2  and  maximizes  the  overall  sensitivity  of  the  combination  of  test  pairs 
(i.e.,  minimizes  the  number  of  false  negative  diagnoses). 


The  second  issue  that  must  be  addressed  is  that  of  conditional  dependence  of  diagnostic  accuracy 
between  the  tests.  Typically  in  decision  analyses,  if  two  diagnostic  tests  are  to  be  used,  analysts 
assume  conditional  independence  of  test  results  (i.e.  the  results  of  the  second  test  are  independent 
of  the  findings  of  the  first  test).  This  approach  is  usually  necessary  because  there  are  no  data  on 
test  dependencies.  In  the  case  of  Project  #2,  all  four  diagnostic  tests  are  being  performed  for  all 
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women,  we  can  examine  conditional  dependence  of  test  results.  For  instance,  we  can  calculate 
the  probability  that  an  ultrasound  will  provide  a  true  positive  result  given  that  a  sestamibi  scan 
was  negative.  We  can  then  incorporate  these  conditional  diagnostic  accuracies  into  the  model 
when  we  are  examining  paired  combinations  of  tests,  allowing  for  more  clinically  valid  model 
results. 

The  costs  for  this  decision  model/CEA  will  include  test  costs  and  patient-related  costs  as 
measured  in  Project  #2,  and  all  downstream  costs  (from  secondary  sources).  The  general 
approach  to  estimating  down-stream  costs  will  be  similar  to  that  described  for  the  CEA  of 
BRCA1/2  genetic  testing,  above.  Work  completing  the  model  and  final  analyses  will  be  done  in 
Year  4. 


3.  Economic  Evaluation:  Data  for  the  economic  evaluation  of  the  diagnostic 
tests  will  be  collected  in  the  final  year;  analyses  will  be  also  completed  in  Year  4.  We  will  use 
actual  costs  of  the  tests,  including  equipment  and  staff  time;  patient  costs  will  be  imputed  form 
travel  and  test  time  (collected  in  the  satisfaction  survey,  above). 

4.  Other:  During  the  course  of  Project  #2,  a  number  of  lesions  were  noted 
serendipitously  on  MRI  that  were  not  visualized  on  the  index  abnormal  mammogram..  Since 
clinicians  were  concerned  about  the  relevance  of  these  lesions  and  their  probability  of  being 
cancer,  we  constructed  a  decision  model  to  estimate  the  probability  that  these  serendipitous 
lesions  were  benign  if  the  initial  lesion  was  found  to  be  benign.  These  results  demonstrated  that, 
under  our  baseline  assumptions  about  the  diagnostic  accuracy  of  MRI  and  mammography,  the 
probability  of  a  lesion  being  malignant  was  extremely  low.  For  instance,  assuming  sensitivity 
and  specificity  values  of  95.6%  and  68.6%,  respectively,  approximately  four  of  1000  55-  to  59- 
year-old  women  with  serendipitous  lesions  would  be  expected  to  have  cancer  (positive  predictive 
value=0.44%).  We  conclude  that  immediate  biopsy  of  such  serendipitous  lesions  found  on 
breast  MRI  would  may  not  be  required.  The  paper  was  featured  in  the  Journal  of  the  National 
Cancer  Institute  and  accompanied  by  an  editorial  (Appendix  2). 

C.  Project  #3:  RCTs  of  Novel  Palliative  Treatments  for  Metastatic  Breast 
Cancer:  Project  #3  has  enrolled  white  and  African-American  men  and  women  for  a  phase  I  trial 
of  TNP-470  plus  paclitaxel  in  metastatic  cancer,  in  preparation  for  a  phase  in  trial  in  metastatic 
breast  cancer.  We  are  providing  descriptions  of  quality  of  life  of  trial  participants;  since  this  trial 
has  accrued  limited  numbers,  the  QOL  data  will  be  considered  preliminary  to  guide  the 
measurement  of  the  phase  III  trial  (should  the  ongoing  trial  suggest  that  the  phase  III  trial  should 
be  conducted).  In  addition,  due  to  the  limited  accrual  and  the  restriction  to  a  phase  I  trial,  it  will 
not  be  feasible  to  reliably  describe  the  quality-adjusted  survival  and  costs  per  unit  of  clinical 
outcomes  associated  with  these  therapies.  These  data  will  be  helpful  in  preparing  for  QOL  and 
economic  evaluation  of  larger  scale  trials  based  upon  the  current  trial. 

We  are  currently  finishing  data  collection  in  this  phase  I  trial.  Data  being  collected  include  the 
FACT-B,  a  breast  cancer  specific  health  profile  survey,  the  HUI  (Feeny,  1996),  a  health  utilities 
index  providing  societal  preference  for  health,  and  the  LRS  assessment,  a  holistic  assessment  of 
a  participant’s  preference  for  her  state  of  health.  The  FACT-B  measures  health  on  6  domains: 
physical  well-being  (PWB),  social  well-being  (SWB),  relationship  with  doctor  (RWD), 
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emotional  well-being  (EWB),  functional  well-being  (FWB),  and  additional  breast  cancer  specific 
concerns  (BCS).  We  also  measure  the  Rotterdam  Symptom  Checklist  (de  Haes,  et  al.,  1990), 
which  provides  a  listing  of  possible  symptoms,  and  a  modified  version  of  the  Medical  Outcomes 
Study  Visit  Rating  Questionnaire  (Rubin,  et  al,  1993),  to  assess  satisfaction  with  participation  in 
the  trial. 


D.  Develop  a  Centralized  Library  of  Data  for  use  in  Cancer  Research  on  OOL, 
Utility,  and  Cost  Measurement  Tools  and  Approaches,  and  Provide  Consultation  to 
Investigators  on  the  Incorporation  of  Such  Tools  into  New  Research  Initiatives:  The 

development  of  this  comprehensive  cancer  outcomes  library  is  occurring  over  the  entire  fours 
years  of  the  project,  with  most  activity  targeted  for  Years  3  and  4.  We  are  still  considering  a 
private-public  partnership  to  apply  for  an  SBIR  grant  to  make  such  a  library  available  on  the 
worldwide  web  and/or  CD  ROM.  To  date  we  have  completed  review  of  29  QOL  instruments. 
The  format  for  data  abstraction  and  samples  of  completed  reviews  for  selected  tools  are  included 
in  Appendix  3. 


1.  Consultations:  In  Year  3  we  continued  providing  consultations  to 
Lombardi  investigators  on  the  use  of  outcomes  measures  in  cancer  research.  One  example  of  a 
successful  consultation  included  the  funding  of  a  project  exploring  methods  to  measure  the 
quality  of  life  for  patients  and  caregivers  at  the  end  of  life.  Appendix  4  contains  the  abstract  and 
face  sheet  for  this  grant,  and  the  summary  of  other  consultation  activities. 

2.  Outcomes  Core  Meetings:  The  Core  has  continued  to  met  regularly 
during  Year  3  to  discuss  current  activities  and  potential  new  directions.  Minutes  of  these 
meetings  are  included  in  Appendix  6.  In  Year  3,  the  format  of  these  meetings  was  expanded  to 
include  educational  seminars  for  all  Lombardi  staff.  A  summary  of  the  seminar  series  is 
included  in  Appendix  6. 

3.  Grant  Submissions:  In  Year  3  Outcomes  Core  members  have  contributed 
to,  or  have  been  the  lead  investigators  for  3  newly  funded  peer-reviewed  grants  that  highlight 
cancer  clinical  and/or  economic  outcomes  evaluations.  Moreover,  14  new  grant  applications 
were  submitted  (Table  4).  Note  hat  Dr.  Rowland  has  left  Georgetown  for  a  position  at  NCI;  Dr. 
Taylor  will  provide  QOLn  and  psychosocial  expertise  to  the  Core. 
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Table  4.  New  Active  and  Pending  Outcomes  Grants 


Principal 

Investigator 

Core  Members 

Title 

Active 

Ganz 

Rowland 

Mandelblatt 

Lawrence 

Breast  Cancer  Preparing  for  Survivorship 

National  Cancer  Institute 

Lippman 

Burnett 

Lawrence 

Mandelblatt 

Taylor 

Cancer  Center  Support  Grant  -  Administrative  Supplement  to  Study 
the  Impact  of  Cancer  on  the  Family 

National  Cancer  Institute 

Schwartz 

Lawrence 

Interactive  Decision-Aid  for  BRCA1/2  Mutation  Carriers 
National  Cancer  Institute 

Pending 

Adams-Campbell 

Burnett 

Lawrence 

A  RCT  to  Enhance  Mammography  Utilization  Among  African- 
American  Women 

National  Cancer  Institute 

Ingham 

Burnett 

Lawrence 

Mandelblatt 

Taylor 

Cohort  Study  of  Cancer  Patient  Caregiver  Outcomes 

National  Cancer  Institute 

Lawrence 

Lawrence 

Mandelblatt 

Gold 

BRCA  Genetic  Testing:  A  Primary  Care  Perspective 

National  Cancer  Institute 

Lawrence 

Lawrence 

Mandelblatt 

Gold 

Breast  Cancer  Genetic  Susceptibility  Testing:  A  Primary  Care 
Perspective 

Department  of  the  Army 

Lawrence 

Lawrence 

Taylor 

Mandelblatt 

Gold 

Preferences  for  Prostate  Cancer  Screening  Outcomes 
Department  of  the  Army 

Lawrence 

Cost-Effectiveness  of  Buproprion  for  Smoking  Cessation 
(Submitted  to  NCI  as  part  of  a  PI  proposal  -  M  Lippman,  PI) 

Lawrence 

Lawrence 

Cost-Effectiveness  of  SLC6A3  Gene  Testing  to  Direct  Smoking 
Cessation  Therapy 

(Submitted  to  NCI  as  part  of  a  TTURC  proposal  -  C  Lerman  PI) 

Liang 

Liang 

Mandelblatt 

Taylor 

The  Impact  of  Physician-Patient  Communication  on  the  Use  of 
Screening  Mammography  among  the  Elderly 

Susan  G.  Komen  Breast  Cancer  Foundation 

Liang 

Liang 

Mandelblatt 

Taylor 

The  Impact  of  Physician-Patient  Communication  on  the  Use  of 
Screening  Mammography  among  the  Elderly 

Bayer  Institute  of  Health  Care  Communication 

Mandelblatt 

Mandelblatt 

Lawrence 

Decisions  and  Outcomes  of  Chemotherapy  in  the  Elderly 

Cancer  and  Leukemia  Group  B 

Mandelblatt 

Mandelblatt 

Lawrence 

Chemotherapy  Outcomes  for  the  Elderly  Off  and  On  Trial 

Cancer  and  Leukemia  Group  B 

Mandelblatt 

Mandelblatt 

Aging,  Gene,  Environment  Interactions  in  the  Risk  of  Having  Breast 

Cancer 

Department  of  the  Army 

Marshall 

Lawrence 

Burden  of  Colorectal  Cancer  Care  in  a  Managed  Care  Population 

Sternas 

Burnett 

Breast  Cancer:  Counseling,  Companions,  and  Quality  of  Life 
National  Institute  of  Nursing  Research 
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Core-Related  Manuscripts 


First  Author 

Core  Members 

Title 

Status 

Lawrence 

Lawrence 

Liang 

Mandelblatt 

Serendipity  in  Diagnostic  Imaging: 

Magnetic  Resonance  Imaging  of  the  Breast 

Published 

J  Nat  Cancer  Inst 

Lawrence 

Lawrence 

Does  Over  the  Counter  Nicotine 
Replacement  Therapy  Improve  Smokers’ 
Life  Expectancy 

Published 

Tobacco  Control 

Lawrence 

Lawrence 

Liang 

Mandelblatt 

Cost  of  Genetic  Counseling  and  Testing  for 
BRCA1  and  BRCA2  Breast  Cancer 
Susceptibility  Mutations 

Under  Review 

Liang 

Liang 

Lawrence 

Mandelblatt 

An  Exploratory  Model  of  the  Relationships 
Between  Personal  and  Structural  Factors 
and  Patterns  of  Preventive  Health 

Behaviors 

Under  Revision  for 
Preventive  Med 

4.  Publications:  In  Year  3,  2  papers  were  accepted  for  publication  and  2 
were  submitted  for  peer  review  (Abstracts  and  Title  pages  are  included  in  Appendix  1). 

5.  Assess  the  Impact  of  the  Patient  Accession  Core:  Based  on  the 
difficulty  in  attributing  new  minority  accrual  to  the  Patient  Accession  Core  (PAC),  we  have 
revised  our  evaluation  plan  for  this  portion  of  the  project.  We  will  evaluate  he  overall  costs  of 
the  PAC  activities  in  relation  to  total  LCC  minority  accrual  in  the  period  the  PAC  was  active. 


III.  KEY  RESEARCH  ACCOMPLISHMENTS 

•  2  Publications 

•  14  grant  submissions 

•  completion  of  Preliminary  analyses 


IV.  REPORTABLE  OUTCOMES 

•  2  Publications 

•  14  grant  submissions 

•  Completion  of  Preliminary  analyses 

•  2  Presentations 

•  Development  of  junior  faculty  (Dr.  Liang) 

•  Appointment  of  Dr.  Mandelblatt  as  Vice  Chair  of  the  Clinical  Economics  Sub-Committee  of 
the  CALBG  Cancer  Control  and  Health  Outcomes  Committee 

•  Appointment  of  Dr.  Lawrence  as  member  of  the  Clinical  Economics  Sub-Committee  of  the 
CALBG  Cancer  Control  and  Health  Outcomes  Committee 
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V.  CONCLUSIONS:  The  science  of  conducting  outcomes  research,  including  economic 
evaluations  in  oncology  practice,  is  a  relatively  new  discipline  and  one  which  is  rapidly  evolving. 
This  Outcomes  Core  is  extending  the  state-of-the-art  by  consisting  a  unique  cross-disciplinary 
research  team  with  the  methodological  expertise  to  evaluate  the  costs  and  benefits  of  new  and 
existing  cancer  services.  Incorporating  clinical  and  economic  outcomes  into  center-wide 
research  focused  on  translating  new  advances  from  the  laboratory  to  individuals,  and  from  a 
cancer  center  to  community-based  hospitals,  managed  care  organizations,  and  community  groups 
is  allowing  Lombardi  Cancer  Center  to  expand  its  leadership  position  to  informing  on-going 
clinical,  policy  and  resource  allocation  debates.  As  we  continue  balance  efforts  to  contain  costs 
while  providing  care  that  maximizes  health  and  quality  of  life,  cost-effectiveness  and  other 
outcomes  analyses,  such  as  those  outlined  in  this  Core,  will  be  critical  to  understanding  which 
treatments  work  best,  under  which  circumstances,  for  which  populations,  and  at  what  cost. 
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Appendix  1 

A  PHASE  II  EVALUATION  OF  THALIDOMIDE  IN  PATIENTS  WITH  METASTATIC 
BREAST  CANCER.  S.  Baidas,  C.  Isaacs,  J.  Crawford,  E.  Winer,  G.  Fleming,  L.  Harris,  J. 
Pluda,  M.  Hawkins,  M.  Lippman,  D.F.  Hayes.  Georgetown  University,  Washington  D.C.,  Dana 
Farber,  Boston  MA,  University  of  Chicago  IL,  Duke  University,  Durham  NC,  NCI-CTEP, 
Rockville  MD.  Supported  by  DOD  cancer  center  grant  DAMD  17-96-C-6069. 

Angiogenesis  is  a  critical  factor  for  cancer  growth  and  metastasis.  Thalidomide  is  a  well 
tolerated  oral  agent  with  antiangiogenic  activity  in  the  rabbit  corneal  micropocket  assay.  We 
conducted  a  phase  II  study  of  thalidomide  in  patients  with  metastatic  breast  cancer.  The 
objectives  of  this  study  were  to  compare  two  dose  levels  (200  mg  vs  800  mg)  of  thalidomide  in 
regard  to  efficacy,  as  measured  by  time  to  progression,  and  safety.  Fourteen  patients  were 
accrued  to  each  arm.  Most  patients  were  heavily  pre-treated.  On  the  800  mg  arm,  all  patients 
had  progressive  disease  at  or  before  8  weeks  staging.  The  dose  was  reduced  to  600  mg/day  for  5 
patients,  and  to  400  mg/day  for  2  patients  for  extreme  somnolence.  Dosage  for  1  patient  was 
increased  to  1000  mg/day  and  for  4  patients  to  1200  mg/day.  On  the  200  mg  arm,  2  patients  had 
stable  disease  at  8  weeks.  They  remained  on  therapy  for  a  further  8  weeks.  One  of  these  2 
patients  was  removed  from  the  study  at  week  1 1  due  to  grade  3  neuropathy  and  the  second  had 
progressive  disease  at  week  16.  One  patient’s  dose  was  decreased  to  150  mg/  day  due  to  grade  3 
neuropathy  and  then  discontinued.  The  main  dose  limiting  toxicities  were  somnolence  (800  mg 
arm)  and  peripheral  neuropathy.  The  other  adverse  events  not  requiring  dose  or  schedule 
modifications  included  constipation,  fatigue,  dry  mouth,  dizziness,  nausea,  anorexia,  headaches, 
skin  rash  and  neutropenia.  In  summary  no  activity  was  detected  at  the  800  mg  dose  level  and 
significant  side  effects  were  seen.  At  the  200  mg  dose  level,  2  patients  had  stable  disease  at  8 
weeks  and  side  effects  were  tolerable.  Serum  was  collected  every  2  weeks  for  pharmacokinetics 
and  growth  factors  assays.  We  concluded  that  single  agent  thalidomide  has  little  or  no  activity  in 
this  patient  population.  Further  studies,  including  different  patient  populations  and/or  in 
combination  with  other  agents  should  be  performed  at  the  200  mg  dose  level. 
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TO:  Jon  Kemer,  Ph.D. 

Associate  Professor  of  Medicine 
Associate  Director,  Cancer 
Prevention  &  Control 
Lombardi  Cancer  Center 
Georgetown  University 

FROM:  Molly  Matthews,  Presiden 

Matthews  Media  Group 

CC:  Frances  Heilig,  MMG 

Candice  Clark,  MMG 


SUBJECT:  Final  Project  Report 


DATE:  September  3, 1999 


Jon,  this  is  the  final  project  report  for  Matthews  Media  Group’s  work  with  the  Minority 
Recruitment  to  Breast  Cancer  Clinical  Trials  Project  and  the  Cancer  Assessment  and  Risk 
Evaluation  (CARE)  study  for  the  Lombardi  Cancer  Center  Patient  Accession  Core.  We 
understand  and  respect  your  decision  to  pursue  further  CARE  research  accrual  using 
Lombardi  staff,  and  we  wish  you  well  in  this  approach. 

As  promised,  we  are  forwarding  1)  contact  information  that  will  help  you  transition 
recruitment  activities  in-house  and  2)  a  summary  of  “lessons  learned”  that  may  assist  in 
future  protocol  recruitment  efforts.  Some  of  this  information  has  already  been  provided 
in  memos  and  meetings,  but  is  compiled  here  for  handy  reference. 

First,  the  lessons  learned,  organized  by  the  recruitment  strategies  we  recommended. 


i 


Lessons  Learned 


As  we  stated  before,  the  PAC  and  MMG--each  highly  experienced  in  recruiting  patients 
into  clinical  trials—knew  that  the  recruitment  task  was  challenging.  The  challenges 
included:  CARE  protocol  eligibility  requirements;  negative  perceptions  of  genetic 
testing  among  some  African  Americans  and  lack  of  awareness  among  others,  including 
health  professionals;  the  relatively  short  recruitment  timetable;  and  the  modest  contract 
budget,  among  other  factors. 

Targeted  outreach,  which  boils  down  to  effective  relationships,  offers  the  surest  channel 
to  overcome  recruitment  challenges.  The  relationships  MMG  pursued  on  behalf  of 
CARE  and  which  should  be  extended  are  those  with  oncology  doctors.  Chartered  Health 
Plan  and  community  resources. 


Oncology  Doctors 


Lessons  Learned: 

Aside  from  a  few  associated  with  Georgetown,  physicians  provided  little  or  no  assistance 
to  the  CARE  project.  Both  PAC  and  MMG  agree  that  physician  participation  is  vital  in 
recruitment  for  a  highly  specialized  protocol  such  as  CARE.  However,  physician 
education  is  as  necessary  as  community  education.  Because  gene  testing  is  still  relatively 
new  and  controversial,  many  doctors,  including  oncologists,  express  apprehension  about 
referring  patients.  Additionally,  doctors  may  see  participation  as  a  no-benefit  drain  on 
their  time  to  counsel  and  refer  their  patients  to  CARE. 


Transition: 

Continuing  Medical  Education  units  offered  to  educate  medical  staff  on  CARE  would  be 
useful  in  bringing  more  physicians  on  board. 

Physician  contact  lists  are  attached  for  further  PAC  outreach. 


Chartered  Health  Plan 


Lessons  Learned: 

Collaborative  efforts  should  yield  a  win/win  for  each  partner.  The  Chartered  Health 
Plan/CARE  collaboration  began  with  high  expectations  for  both  partners  but  didn’t 
deliver  enough  benefits  for  Chartered  Health.  For  example — 


■  We  were  unable  to  meet  their  request  to  place  their  logo  on  the  point-of-service 
displays. 

■  Lack  of  an  incentive  plan  for  Chartered  Health  outreach  workers. 

■  Patients  who  discussed  the  program  with 


Transition: 

Collaboration  must  be  nourished  by  high-level  contacts.  This  partnership  requires  more 
direct  contact  from  Lombardi,  as  one  strong  institutional  partner  to  another. 

MMG  advised  Chartered  Health  of  the  recruitment  transition  and  scheduled  a  meeting 
between  Lombardi  and  Chartered  Health  to  discuss  future  CARE  activities.  A  copy  of 
the  transition  letter  sent  to  Chartered  Health  and  Lombardi  is  attached. 

A  CARE  representative  must  be  responsible  for  picking  up  referrals  that  are  generated  by 
outreach  staff  each  week  and  talking  with  the  Chartered  Health  contact  to  ensure  the 
program  is  running  smoothly.  Picking  up  the  referrals  weekly  and  touching  base  with  the 
partnership  director  adds  a  personal  touch  to  the  relationship. 

The  Chartered  Health  contact  is: 

Cecile  Comrie 
Assistant  Director 
Wellness  Programs 
(202)  408-2031 


Community  Outreach 


Lessons  Learned: 

Lombardi  should  collaborate  with  organizations  interested  in  health  issues  to  build  more 
relationships  with  African  Americans  and  other  communities  of  color  long-term.  In 
doing  community  outreach  in  churches,  health  centers,  breast  cancer  support  groups,  and 
health  fairs,  MMG  noted  general  lack  of  awareness  of  genetic  counseling  and  testing  in 
the  African  American  community.  Lombardi  can  help  to  increase  awareness. 

Why  does  that  matter?  Because  such  basic  knowledge  may  make  potential  referral 
candidates  more  receptive  when  medical  professionals  approach  them  about  being  tested. 
Currently,  there  are  barriers  to  participation  because- 

■  Many  women  don’t  know  their  family  history  on  cancer  because  this  is  an  issue 
that  many  family  members  choose  not  to  share. 


■  Many  women  who  have  survived  breast  or  ovarian  cancer  believe  their  “healing” 
was  a  blessing  form  God.  Digging  into  family  history  unnecessarily  may  be 
considered  an  act  against  faith  in  God.  Such  beliefs  play  a  major  role  in  African 
American  Christian  women  who  would  not  consider  CARE  or  other  research. 

•  Why  does  it  matter?  Many  African  American  churches,  as  well  as  other 
civic/social/cultural  organizations,  have  established  health  programs;  some 
churches  even  have  health  ministries  that  assure  members  that  good  health  care  is 
consistent  with  their  faith;  i.e.,  pray  and  believe  but  also  fully  use  the  health 
resources  available.  This  message  was  clearly  communicated  at  an  August 
church  event  where  the  CARE  speaker  was  well  received  and  collected  66  family 
history  forms. 

•  Lombardi  is  not  the  first  choice  of  African  American  women  seeking  cancer 
information.  For  example,  Howard  University,  a  community-based  research 
organization,  has  a  similar  genetic  testing  and  counseling  program,  and  women  of 
color  may  be  more  likely  to  participate  in  clinical  research  in  what  is  considered  a 
more  nurturing,  familiar  environment.  George  Washington  University  has  also 
made  inroads  into  the  community  with  its  Mammovan  and  related  media  efforts. 


Transition: 

CARE  recruitment  requires  an  extensive  education  campaign  to  increase  the  level  of 
awareness  among  health  professionals  and  the  community.  Georgetown  University  as  an 
institution  needs  to  be  more  active  in  communities  of  color  to  build  a  level  of  trust. 

Such  involvement  includes  the  opportunity  to  educate  African  Americans  on  the 
importance  of  participating  in  research,  even  when  the  benefits  aren’t  treatment-related  or 
directly  beneficial.  Although  African  American  women  have  a  higher  rate  of  breast 
cancer  mortality,  they  have  an  overall  lower  incidence.  Many  are  aware  of  the  importance 
of  mammograms,  but  not  of  genetic  counseling  and  testing.  Lombardi  can  help 
communities  understand  the  relationship  of  long-range  research  to  advances  in  individual 
care. 


Next  Steps 

We  hope  this  summary  provides  points  for  further  consideration  and  action  to  achieve 
your  worthwhile  goals.  Please  feel  free  to  contact  Frances  Candice  or  me  if  you  have 
questions  or  need  additional  information.  Again,  best  wishes  on  the  successful 
conclusion  of  the  CARE  project. 


Enclosures: 


HOSPITAL  OUTREACH  CONTACT  LIST  AND  UPDATE 


Starred  hospitals  have  either  agreed  to  display  point-of-purchase  or  refer  eligible 
patients 


Holy  Cross  Hospital 


1500  Forest  Glen  Rd. 

Silver  Spring,  MD  20910 

Contacts: 

Evelyn  Owuso 
Director 

Clinical  Research  Center 
(301)  754-7552 

Steve  Shore 
Executive  Director 
Cancer  Program 
(301)  754-7000 

Status: 

Access  to  patient  population  denied  by  the  director  of  the  clinical  research  center. 
Director  presented  CARE  to  several  physicians  to  determine  if  there  was  interest  in  the 
program.  Most  physicians  were  specifically  interested  in  treatment  protocols. 
Collaboration  at  this  time  is  not  feasible. 


Southern  Hospital 


7503  Surratts  Rd. 

Clinton,  MD  20735 

Contacts: 

Beverly  Mitchell 
Oncology  Nurse 
Oncology  Department 
(301)  877-9681 

Status: 

A  CARE  protocol  packet  was  mailed  to  Beverly  Mitchell  in  May  1999.  She  agreed  to 
present  the  CARE  program  to  the  Cancer  Committee,  but  has  not  done  so.  Several 
follow-up  calls  made  through  the  month  of  July  to  no  avail. 


*Shadv  Grove  Adventist  Hospital 


9901  Medical  Center  Drive 
2  West  /  Medical  Surgical  Oncology 
Rockville,  MD  20850 

Contacts: 

Amy  Seig/  Susan  Heiffer 
Nurse  Manager 
Surgical  Oncology 
(301)279-6000 

Status: 

Amy  Seig  is  responsible  for  presenting  information  to  the  hospital’s  cancer  committee  for 
approval.  Made  several  attempts  to  contact  her  to  determine  level  of  interest  in  the  CARE 
program.  In  the  process  of  doing  continuous  follow-up  calls,  Suzanne  Heiffer  agreed  to 
assist  in  the  recruitment  process,  and  MMG  sent  another  CARE  protocol  summary  and 
point  of  service  display.  Received  one  referral;  referral  had  no  known  family  history  of 
breast  or  ovarian  cancer. 


Washington  Adventist  Hospital 

Contacted  Adventist’s  cancer  program  and  learned  hospital  does  not  allow  outside  access 
to  its  cancer  patients. 


*Suburban  Hospital 


8600  Old  Georgetown  Rd. 
Bethesda,  MD  20814 

Contact: 

Barbara  Squiller 
Clinical  Research  Associate 
(301)  896-3899 


Status: 

Barbara  Squiller  agreed  to  present  the  CARE  program  at  the  hospital’s  cancer  committee 
meeting  in  June.  Although  Ms.  Squiller  had  an  interest  in  the  CARE  program,  she 
indicated  the  cancer  committee  might  be  apprehensive  about  participating,  which  turned 
out  to  be  the  case.  However,  received  permission  to  place  point  of  service  display  in  the 
cancer  center. 


Department  of  Nursing 
8118  Good  Luck  Rd. 
Lanham,  MD  20706 


Doctors  Community  Hospital 


Contact: 

Cheryl  Tom-Nelson,  RN  MSN 
Oncology  Nurse  Educator 
(301)  552-8579 

Status: 

Cheryl  Tom-Nelson  presented  CARE  to  the  hospital's  cancer  committee  in  May  1999. 
Cancer  committee  was  very  apprehensive  about  the  CARE  program.  MMG  advised  Ms. 
Tom-Nelson  to  refer  physicians  to  CARE  staff  to  address  the  concerns  of  physicians. 
Contact  also  did  not  want  a  point  of  service  display  mailed  to  hospital. 


Prince  Georges  Community  Hospital 

Made  several  calls  to  Prince  Georges  Community  Hospital,  but  staff  couldn’t  cite  any 
cancer  programs  or  outpatient  oncology  clinics  within  the  hospital.  MMG  identified 
hospital-associated  oncologists  and  mailed  protocol  summaries. 


Laurel  Regional  Hospital 

Laurel  Regional  Hospital  has  no  oncology  department  or  outpatient  clinics  of  any  kind 
and  would  not  be  a  good  referral  source. 


*Montgomerv  General  Hospital 


18101  Prince  Phillip  Dr. 

Olney,  MD  20832 

Contacts: 

Don  Kreitlow/  Betty  Frye 
Director 

Clinical  Support  Services 
(301)  774-8725 

Status: 

Cancer  center  is  no  longer  operational.  After  receiving  a  CARE  protocol  packet  and 
point  of  service  display,  Betty  Frye  expressed  strong  interest  in  referring  patients  for  the 
CARE  program.  No  referrals  have  been  received. 


HOSPITAL- ASSOCIATED  ONCOLOGISTS 


In  addition  to  hospital  outreach,  mailed  CARE  protocol  summaries  to  the  following 
hospital-associated  oncologists  in  July.  Follow-up  to  be  done  by  CARE  staff. 


1.  PHYSICIANS: 

Jeremy  Cook,  MD 
Leon  Hwang,  MD 
Eugene  Libre,  MD 
Daniel  Rosenblum,  MD 

ADDRESS: 

WRIT  Building 
1 04000  Connecticut  Ave.  #606 
Kensington,  MD  20895 

TELEPHONE  NUMBER: 

301-942-2212 


2.  PHYSICIAN: 

Shakun  Malik,  MD 

ADDRESS: 

Bethesda  Medical  Building 
8218  Wisconsin  Ave.  #103 
Bethesda,  MD  20814 

TELEPHONE  NUMBER: 

301-913-9556 


3.  PHYSICIAN: 

Kenneth  Miller,  MD 

ADDRESS: 

Camalier  Building 
10215  Fernwood  Rd. 
Bethesda,  MD  20817 

TELEPHONE  NUMBER: 

301-774-6136 


4.  PHYSICIAN: 

Stephen  Newman,  MD 

ADDRESS: 

Montgomery  Professional  Ctr. 
19261  Montgomery  Village  Ave. 
Gaithersburg,  MD  20879 

TELEPHONE  NUMBER: 

301-977-2000 


5.  PHYSICIAN: 

Victor  Preigo,  MD 

ADDRESS: 

De  Paul  Building 
160  Vamum  St.  NE  #514 
Washington,  DC  20017 

TELEPHONE  NUMBER: 

202-526-7008 


6.  PHYSICIAN: 

J  Garrett  Reilly,  MD 

ADDRESS: 

11510  Old  Georgetown  Rd. 
Rockville,  MD  20852 

TELEPHONE  NUMBER: 

301-881-3940 


7.  PHYSICIAN: 

Peter  Sherer,  MD 

ADDRESS: 

Connecticut  Belair  Medical  Park 
3947  Ferrara  Dr. 

Wheaton,  MD  20906 

TELEPHONE  NUMBER: 

301-946-6420 


8.  PHYSICIANS: 

Martin  Wertz,  MD 
Thomas  Bensinger,  MD 

ADDRESS: 

7525  Greenway  Ctr.  Dr.  Suite  205 
Greenbelt,  MD  20770 

TELEPHONE  NUMBER: 

301-982-9800 


9.  PHYSICIANS: 

David  Haidak,  MD 
Kai-Yiu  Yeung,  MD 

ADDRESS: 

8926  Woodyard  Rd.  Suite  200 
Clinton,  MD  20735 

TELEPHONE  NUMBER: 

301-868-7911 


10.  PHYSICIAN: 

Lewis  Dennis,  MD 

ADDRESS: 

6201  Greenbelt  Rd.,  Suite  U-l 
College  Park,  MD  20740 

TELEPHONE  NUMBER: 

301-982-2900 


11.  PHYSICIAN: 

Carolyn  Hendricks,  MD 

ADDRESS: 

2101  Medical  Park  Dr.  Suite  210 
Silver  Spring,  MD  20902-4053 


TELEPHONE  NUMBER: 

301  681-5917 


12.  PHYSICIAN: 

Clara  Chan,  MD 

ADDRESS: 

9801  Georgia  Ave.  Suite  337 
Silver  Spring,  MD  20902-5276 

PHONE  NUMBER: 

301-681-4600 


CHARTERED  HEALTH  PLAN  CONTACTS 


"°***  '"*"■*’*  the 

feasibility  of  patient  referral 

Note  •  Starred  physicians  have  been  contacted  mth  no  response  to  date.  The  status  of 
^physicians  Mat  have  been  successfully  contacted  are  indtcated  belosv. 


1.  PHYSICIAN: 

*  Robert  Buras,  MD 

ADDRESS: 

Georgetown  University  Medical  Center 
3800  Reservoir  Rd.,  NW 
PHC  Bldg.,  4th  fl. 

Washington,  DC  20007 

TELEPHONE  NUMBER: 

(202)  687-0481 


2.  PHYSICIAN: 

*  Richard  Holt,  MD 

ADDRESS: 

D.C.  General  Hospital 
1900  Massachusetts  Ave.  SE 
Washington,  DC  20003 

telephone  number 

(202)  675-  5647 


3.  PHYSICIAN: 

*  Marie  Pennanen,  MD 

ADDRESS: 

Georgetown  University  Medical  Center 
3800  Reservoir  Rd.,  NW,  PHC  bldg.,  4  Fl. 
Washington,  DC  20007 

TELEPHONE  NUMBER: 

(202)  687-8595 


4.  PHYSICIAN: 

*  Theodore  Tsangaris,  MD 

ADDRESS: 

Georgetown  University  Medical  Center 
3800  Reservoir  Rd.  NW 
PHC  bldg.,  4th  FI. 

Washington,  DC  20007 

TELEPHONE  NUMBER: 

(202)  687-7389 


5.  PHYSICIAN: 

Anatoly  Drischillo,  MD 

ADDRESS: 

Georgetown  University  Hospital 
3800  Reservoir  Rd.,  NW 
Bles.  bldg.  Lower  Level 
Washington,  DC  20007 

TELEPHONE  NUMBER: 

(202)  784-3320 

6.  PHYSICIAN: 

Gregory  Gagnon,  MD 

ADDRESS: 

GUMC  Radiation  Medicine 
971 1  Medical  center  Dr.  Suite  1 1 1 

TELEPHONE  NUMBER: 

(301)762-5595 


(Agreed  to  refer  eligible  patients) 


7.  PHYSICIAN: 

Anu  Gupta,  MD 


ADDRESS: 

GUMC  Radiation  Medicine 
10301  Democracy  Ln. 

Fairfax,  VA  22030 

TELEPHONE  NUMBER: 

(703)  934- 4450 

(Agreed  to  refer  eligible  patients.  Protocol  summary  must  be  re-sent) 


8.  PHYSICIAN: 

William  Harter,  MD 

ADDRESS: 

Georgetown  University  Medical  Center 
Medical  Center 
3800  Reservoir  Rd.,  NW 
Washington,  DC  20007 

TELEPHONE  NUMBER: 

(202)  784-3320 

(Currently  referring  eligible  patients  to  CARE) 


9.  PHYSICIAN: 

Michael  Keuttal,  MD 

ADDRESS: 

GUMC  Radiation  Medicine 
10301  Democracy  Ln. 
Fairfax,  VA  22030 

TELEPHONE  NUMBER: 

(703)  934-4450 


(No  longer  at  location) 


10.  PHYSICIAN: 

Kwok  Lee,  MD 

ADDRESS: 

GUMC  Radiation  Medicine 
501  W  Seventh  St. 
Frederick,  MD  21701 

TELEPHONE  NUMBER: 

(301)694-5517 


11.  PHYSICIAN: 

Jefferson  Moulds,  MD 

ADDRESS: 

GUMC  Radiation  Medicine 
7501  Surratts  Rd.,  Suite  101 
Clinton,  MD  20735 

TELEPHONE  NUMBER: 

(301)  868-1100 


12.  PHYSICIAN: 

Catherine  Salem,  MD 

ADDRESS: 

GUMC  Radiation  Medicine 
7501  Surratts  Rd,  Suite  108 
Clinton,  MD  20735 

TELEPHONE  NUMBER: 

(301)  868-1100 


13.  PHYSICIAN: 

James  Sitzman,  MD 

ADDRESS: 

Georgetown  University  Medical  Center 
3800  Reservoir  Rd.,  NW, 

PHC  building,  4th  FI. 

Washington,  DC  20007 

TELEPHONE  NUMBER: 

(202)  687-0481 

(No  longer  at  location). 


14.  PHYSICIAN: 

Paul  Sugarbaker,  MD 

ADDRESS: 

Sugarbaker  Oncology 
Associates  P.C. 

110  Irving  St.,  NW 
Suite  CG  -185 
Washington,  DC  20010 

TELEPHONE  NUMBER: 

(202)  877-3908 

(Patient  population  inappropriate  for  CARE  recruitment.  Specializes  in  OI  oncology) 


15.  PHYSICIAN: 

*  Russell  Hill,  MD 

ADDRESS: 

1 160  Varnum  St.,  NE 
Suite  300 

Washington,  DC  20017 


TELEPHONE  NUMBER: 

(202)  269-7121 


I 


16.  PHYSICIAN: 

Fitzroy  Dawkins,  MD 


ADDRESS: 

Howard  University  Physicians,  Inc. 
Department  of  Medicine 
2041  Georgia  Ave.,  NW 
Suite  5 1 00 

Washington,  DC  20060 


TELEPHONE  NUMBER: 

(202)  865-1511 
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ARTICLES 

Serendipity  in  Diagnostic  Imaging:  Magnetic  Resonance 
Imaging  of  the  Breast 

William  F.  Lawrence ,  Wenchi  Liang ,  Jeanne  S '.  Mandelblatt ,  Karen  F.  Gold, 
Matthew  Freedman,  Susan  M.  Ascher,  Bruce  J.  Trock,  Polun  Chang 


Background:  Magnetic  resonance  imaging  (MRI)  of  the 
breast  has  been  proposed  as  a  noninvasive  diagnostic  test  for 
evaluation  of  suspicious  (“index”)  lesions  noted  on  mam¬ 
mography  and/or  clinical  breast  examination  (CBE).  How¬ 
ever,  women  may  have  incidental  (“serendipitous”)  lesions 
detected  by  MRI  that  are  not  found  on  mammography  or 
CBE.  To  understand  better  whether  or  not  biopsy  proce¬ 
dures  should  be  performed  to  evaluate  serendipitous  lesions, 
we  estimated  the  breast  cancer  risk  for  women  with  this  type 
of  lesion.  Methods:  A  decision  analysis  model  was  used  to 
estimate  the  positive  predictive  value  (i.e.,  the  chance  that  a 
woman  with  a  serendipitous  lesion  has  cancer)  of  MRI  for 
serendipitous  lesions  in  women  who  had  an  abnormal  mam¬ 
mogram  and/or  CBE  suspicious  for  cancer  (where  a  biopsy 
procedure  is  recommended).  We  restricted  the  analysis  to 
data  from  women  whose  index  lesions  were  noncancerous 
and  used  meta-analysis  of  published  medical  literature  to 
determine  the  likelihood  ratios  (measures  of  how  test  results 
change  the  probability  of  having  cancer)  for  MRI  and  the 
combination  of  CBE  and  mammography.  The  positive  pre¬ 
dictive  value  of  MRI  was  calculated  using  the  U.S.  popula¬ 
tion  prevalence  of  cancer  (derived  from  registry  data)  and 
the  likelihood  ratios  of  the  diagnostic  tests.  Results:  Under  a 
wide  variety  of  assumptions,  the  positive  predictive  value  of 
MRI  was  extremely  low  for  serendipitous  lesions.  For  in¬ 
stance,  assuming  sensitivity  and  specificity  values  for  MRI  of 
95.6%  and  68.6%,  respectively,  approximately  four  of  1000 
55-  to  59-year-old  women  with  serendipitous  lesions  would 
be  expected  to  have  cancer  (positive  predictive  value  = 
0.44%,  95%  confidence  interval  =  0.24%-0.67%).  Conclu¬ 
sion:  In  women  with  a  suspicious  lesion  discovered  by  mam¬ 
mography  and/or  CBE  that  is  found  to  be  benign,  serendipi¬ 
tous  breast  lesions  detected  by  MRI  are  extremely  unlikely 
to  represent  invasive  breast  cancer.  Immediate  biopsy  of 
such  serendipitous  lesions  may,  therefore,  not  be  required.  [J 
Natl  Cancer  Inst  1998;90:1792-800] 


Mammography  and  clinical  breast  examination  (CBE)  are  the 
current  standard  measures  for  breast  cancer  screening  and  initial 
evaluation  of  breast  signs  and  symptoms.  The  combination  of 
mammography,  and  CBE  has  a  moderate  sensitivity  and  high 
specificity  for  breast  cancer.  However,  the  positive  predictive 
value  of  these  tests  for  cancer,  especially  when  done  for  screen¬ 
ing  and  in  young  women,  may  be  quite  low,  due  to  a  low  prior 


probability  of  cancer.  For  example,  in  a  large  Canadian  screen¬ 
ing  study,  only  12%  of  women  aged  4CM9  years  who  were 
recommended  to  have  a  biopsy  procedure  as  a  result  of  an  ab¬ 
normal  screening  mammogram  or  CBE  actually  had  breast  can¬ 
cer  (1).  An  estimated  600000  breast  biopsies  are  performed 
annually  in  the  United  States  (2);  as  many  as  85%  of  these  yield 
benign  results  (3-6).  Thus,  the  potential  economic  and  quality- 
of-life  (7-12)  impact  of  alternative  diagnostic  pathways  could  be 
substantial. 

To  reduce  the  number  of  biopsies  performed  on  women  who 
will  ultimately  be  diagnosed  with  benign  lesions,  several  inter¬ 
mediate  diagnostic  tests  have  been  proposed  (13,14).  Such  tests 
would  need  to  have  high  sensitivity,  so  that  there  are  few  missed 
cancers,  and  ideally  also  have  high  specificity,  so  that  women 
without  breast  cancer  would  not  be  required  to  undergo  an  un¬ 
necessary  invasive  procedure. 

One  test  currently  under  investigation  as  an  intermediate  di¬ 
agnostic  test  is  magnetic  resonance  imaging  (MRI)  of  the  af¬ 
fected  breast.  Studies  suggest  that  MRI  will  be  quite  sensitive 
but  may  not  be  very  specific,  with  specificity  as  low  as  30% 
(15).  Also,  MRI  of  the  breast  has  been  reported  to  show  breast 
lesions  not  found  on  either  the  initial  mammogram  or  CBE,  We 
refer  to  these  lesions  as  “serendipitous  lesions” — lesions  found 
incidentally  in  the  work-up  of  another  breast  lesion  (16).  These 
lesions  raise  a  diagnostic  dilemma:  If  the  MRI  has  a  higher 
sensitivity  than  conventional  procedures,  then  cancer,  if  present, 
would  be  more  likely  to  be  detected  by  the  MRI  than  the  mam¬ 
mogram;  on  the  other  hand,  if  the  specificity  is  truly  much  lower, 
then  these  serendipitous  lesions  are  much  more  likely  to  be 
false-positive  lesions  than  if  they  were  originally  found  on  mam¬ 
mography  or  CBE.  In  addition,  localizing  these  lesions  for  bi¬ 
opsy  procedure  would  be  quite  difficult  if  other  diagnostic  mo¬ 
dalities  cannot  detect  them;  in  this  case,  an  MRI-guided  biopsy 
procedure  may  be  necessary  to  ensure  localization  of  the  lesion. 


Affiliations  of  authors:  W.  F.  Lawrence,  W.  Liang,  J.  S.  Mandelblatt.  K.  F. 
Gold  (Cancer  Clinical  and  Economic  Outcomes  Core,  Lombardi  Cancer  Center), 
M.  Freedman,  S.  M.  Ascher  (Department  of  Radiology),  B.  J.  Trock  (Molecular 
Epidemiology,  Lombardi  Cancer  Center),  Georgetown  University  Medical  Cen¬ 
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If  the  suspicious  lesion  that  prompted  MRI  evaluation  is 
found  to  be  benign,  what  should  be  done  diagnostically  to  evalu¬ 
ate  these  serendipitous  breast  lesions  found  on  MRI?  Using  de¬ 
cision  analysis  and  the  best  estimates  from  a  comprehensive 
literature  review,  we  estimate  the  positive  predictive  value  of 
these  serendipitous  lesions  found  on  MRI  or  the  probability  that 
women  with  serendipitous  lesions  truly  have  invasive  breast 
cancer.  These  data,  while  preliminary,  provide  clinicians  and 
patients  with  a  framework  for  deciding  on  the  appropriate  work¬ 
up  of  unexpected  breast  lesions  found  by  MRI. 

Methods 

There  are  no  published  data  that  specifically  address  the  question  of  risk  of 
cancer  in  a  serendipitous  MRI  lesion  detected  in  the  course  of  diagnostic  evalu¬ 
ation  of  another  abnormality  on  mammogram  and/or  CBE  (the  “index  lesion”). 
We  restrict  our  analysis  to  the  situation  where  the  index  lesion  is  not  malignant 
and  calculate  the  probability  that  a  woman  with  a  serendipitous  lesion  has  cancer 
based  on  biopsy  results  for  the  index  lesions,  age,  race,  and  degree  of  cancer  risk. 
Women  with  malignant  index  lesions  are  excluded  from  this  analysis. 

Decision  Model 

We  used  standard  decision-analytic  techniques  (17)  to  model  the  sequence  of 
events  leading  to  the  finding  of  a  serendipitous  lesion  on  MRI  of  the  breast  and 
to  estimate  the  probability  of  cancer  in  the  serendipitous  lesion.  We  used  a 
computer  spreadsheet  (Microsoft  Excel  v.  5.0  for  Windows;  Microsoft,  Inc., 
Redmond,  WA)  for  model  construction. 

As  noted  above,  we  define  the  index  lesion  as  the  lesion  found  on  mammo¬ 
gram  and/or  CBE  that  prompted  a  recommendation  for  biopsy  procedure  and 
further  evaluation.  A  serendipitous  lesion  represents  a  lesion  seen  on  MRI  that 
was  not  suspected  by  either  the  index  mammogram  or  CBE. 

The  conceptual  approach  to  the  construction  of  the  model  is  shown  in  Fig.  1. 
A  woman  having  a  biopsy  procedure  for  the  index  lesion  will  either  have  a 
benign  or  a  malignant  lesion.  We  assume  that  if  the  index  lesion  is  malignant,  the 
clinician  may  wish  to  pursue  the  serendipitous  lesions  for  the  possibility  of  a 
multicentric  cancer,  and  these  women  are  excluded  from  this  analysis.  If  the 
woman  has  an  index  lesion  that  is  benign,  we  assume  that  her  initial  probability 
of  cancer  is  the  U.S.  population  average  for  her  age  and  race.  We  also  assume 
that  the  woman  does  not  have  a  personal  history  of  breast  cancer;  this  history 
could  raise  her  initial  probability  of  disease.  By  definition,  the  mammogram  and 
the  CBE  for  this  woman  were  negative  in  the  area  of  the  serendipitous  lesion, 
which  lowers  the  probability  of  cancer.  Her  probability  of  cancer  given  these 
prior  negative  tests  is  calculated  using  a  Bayesian  revision  of  probability  (17) 
and  is  influenced  by  her  probability  of  cancer  before  the  test  and  the  sensitivity 
and  specificity  of  the  index  mammography  and  CBE.  The  positive  MRI  raises 
her  probability  of  cancer;  this  probability  is  affected  by  the  sensitivity  and 
specificity  of  MRI.  Thus,  overall,  our  model  calculates  the  probability  of  cancer 
given  the  positive  MRI,  a  negative  mammogram  and  CBE.  and  the  initial  prob¬ 
ability  of  disease  for  women  of  different  ages  and  races. 

Model  Parameters 

We  estimated  three  parameters  for  this  model:  the  likelihood  ratio  positive  of 
MRI,  the  likelihood  ratio  negative  of  the  combination  of  mammography  and 
CBE,  and  the  initial  prevalence  of  breast  cancer.  The  likelihood  ratio  positive  is 
the  ratio  of  sensitivity  to  one  minus  the  specificity  and  represents  the  degree  to 
which  a  positive  test  raises  the  odds  of  diagnosis.  The  likelihood  ratio  negative 
is  the  ratio  of  one  minus  the  sensitivity  to  specificity  and  represents  the  degree 
to  which  a  negative  test  lowers  the  probability  of  disease.  Meta-analyses  were 
conducted  to  estimate  the  likelihood  ratios  of  MRI  and  mammography  and  CBE. 
Meta-analysis  is  a  technique  that  can  be  used  to  summarize  the  results  of  good- 
quality  studies  (18-23)  performed  in  diverse  settings  and  populations.  Such 
analyses  are  useful  for  new  diagnostic  tests,  such  as  MRI,  when  no  one  study  has 
sufficient  power  to  address  a  particular  question,  and  for  summarization  of  the 
data  across  multiple  studies  on  potentially  different  populations  with  different 
diagnostic  thresholds  for  a  positive  test. 

Sensitivity  and  specificity  of  MRI.  Data  for  the  sensitivity  and  specificity  of 
breast  MRI,  used  to  calculate  the  likelihood  ratio  positive,  came  from  the  pub- 


Fig.  1.  Algorithm  for  calculating  the  positive  predictive  value  of  serendipitous 
breast  magnetic  resonance  imaging  (MRI)  lesions.  CBE  =  clinical  breast  ex¬ 
amination. 


lished  medical  literature.  We  performed  a  MEDLINE®  (National  Library  of 
Medicine)  search,  from  1990  through  1997,  using  the  terms  “magnetic  reso¬ 
nance  imaging”  and  “breast  neoplasms.”  We  also  searched  references  of  rel¬ 
evant  articles.  Inclusion  criteria  for  the  abstraction  of  data  from  an  article  in¬ 
cluded  the  following:  1)  sample  size  of  10  or  greater;  2)  data  were  available  on 
MRI  and  breast  cancer  results;  3)  the  study  sample  consisted  of  women  at  risk 
for  cancer,  defined  as  having  a  suspicious  finding  on  CBE  and/or  mammogram, 
but  without  known  cancer  at  study  entry;  4)  the  MRI  readers  were  blinded  to  the 
final  diagnosis;  and  5)  the  article  was  written  in  English.  We  did  not  exclude 
articles  in  which  the  MRI  readers  had  access  to  mammography  or  clinical  ex¬ 
amination  data,  since  we  assumed  that  in  clinical  practice  the  MRI  reader  would 
review  these  data  when  reading  the  MRI.  For  studies  eligible  for  inclusion,  the 
following  data  were  abstracted:  study  design;  patient  selection;  number  and  age 
ot  subjects;  method  for  MRI;  method  for  diagnosing  breast  cancer;  and  numbers 
or  true-positive,  false-positive,  true-negative,  and  false-negative  MRI  results. 
Although  this  study  is  concerned  with  the  diagnosis  of  invasive  breast  cancer,  we 
include  the  diagnosis  of  ductal  carcinoma  in  situ  (DCIS)  as  a  true-positive 
diagnosis  for  the  purposes  of  calculating  the  sensitivity  and  specificity  of  MRI. 
This  assumption  results  in  a  higher  positive  predictive  value  of  MRI  than  would 
not  including  DCIS  as  a  true-positive  result;  assuming  otherwise  would  result 
lower  the  specificity  of  MRI,  lowering  the  positive  predictive  value.  Data  could 
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not  be  found  on  the  diagnostic  accuracy  of  MRI  in  specific  areas  of  the  breast 
where  the  mammogram  and  CBE  were  negative.  Thus,  we  assume  that  the 
sensitivity  and  specificity  of  MRI  for  the  detection  of  breast  cancer  are  the  same 
for  serendipitous  lesions  as  they  are  for  index  lesions.  Given  the  paucity  of 
age-specific  data,  we  also  assume  that  the  diagnostic  accuracy  of  MRI  is  inde¬ 
pendent  of  age. 

Sensitivity  and  specificity  of  mammography  and  CBE.  Data  for  the  diag¬ 
nostic  characteristics  of  CBE  and  mammogram  were  derived  from  the  four  major 
randomized  trials  of  breast  cancer  screening  that  employed  both  CBE  and  two- 
view  mammography  (1,24-26).  Although  only  one  of  these  studies  was  con¬ 
ducted  in  the  United  States,  we  assume  that  the  sensitivity  and  specificity  of 
mammography  and  CBE  are  independent  of  the  country  in  which  the  study  was 
performed.  Similar  to  MRI,  data  from  these  studies  were  abstracted  to  define 
true-positive,  false-positive,  true-negative,  and  false-negative  results.  We  used 
the  detection  method  (27)  to  calculate  sensitivity  of  mammography  and  CBE. 
True  positives  were  defined  as  screening-detected  cancers,  whether  found  by 
mammogram,  CBE,  or  both.  False  negatives  were  defined  as  those  who  were 
diagnosed  as  having  breast  cancer  in  the  interval  between  screening  tests.  False 
positives  were  defined  as  those  participants  undergoing  biopsies  for  benign 
lesions.  True  negatives  were  those  who  did  not  clinically  develop  cancer  during 
the  study  follow-up  period.  While  probably  not  strictly  true  (28),  we  make  the 
simplifying  assumption  that  CBE  and  mammography  combined  test  accuracy  is 
independent  of  age.  We  examine  this  assumption  in  sensitivity  analysis  by  cal¬ 
culating  the  effects  of  lower  sensitivity  for  mammography  and  CBE  for  women 
under  50  years  of  age.  While  mammography  may  be  less  sensitive  in  this  age 
group,  these  women  also  have  a  low  prior  probability  of  cancer.  We  also  assume 
that  the  diagnostic  accuracy  of  CBE  and  mammography  is  conditionally  inde¬ 
pendent  of  that  of  MRI,  conditioned  on  the  presence  or  absence  of  cancer  (29). 
Thus,  for  example,  if  a  woman  has  cancer  and  a  positive  MRI,  her  probability 
that  the  CBE  and/or  mammogram  are  positive  is  the  same  as  it  would  be  if  she 
had  cancer  but  a  negative  MRI. 

Breast  cancer  prevalence.  Yearly  incidence  rates  of  breast  cancer  will  un¬ 
derestimate  breast  cancer  prevalence  since  not  all  breast  cancer  will  be  detected 
in  the  year  following  the  onset  of  the  cancer.  Data  for  the  baseline  prevalence  of 
undiagnosed  breast  cancer  in  the  U.S.  population  were  derived  from  a  simulation 
model  of  the  natural  history  of  breast  cancer  (30,31).  This  model  uses  breast 
cancer  incidence  data  from  the  Surveillance,  Epidemiology,  and  End  Results 
(SEER)1  registry  (32)  as  well  as  U.S.  population  data  (33)  to  estimate  the 
prevalence  of  cancer  by  age,  race  [as  reported  by  Ries  et  al.  (32):  black,  white, 
and  total  population],  and  incidence  rate.  We  estimate  prevalence  of  invasive 
breast  cancer  only;  our  data  do  not  include  the  prevalence  of  DCIS  in  the 
population.  Data  from  this  model  have  been  validated  against  Wisconsin 
and  Iowa  tumor  registry  data  (30).  That  model  was  used  to  calculate  a 
ratio  of  detected  disease  to  undetected  disease.  Using  this  ratio,  we  then  esti¬ 
mated  the  age-  and  race-specific  prevalence  of  disease.  We  also  calculated 
prevalences  for  “high-risk”  women,  using  twice  the  average  U.S.  population 
incidence  rates  to  represent  those  at  high  risk.  We  use  this  high-risk  estimate  to 
approximate  the  increased  risk  of  having  a  first-degree  relative  with  breast 
cancer  (34-41)  or  of  having  previously  had  a  biopsy  showing  benign  breast 
disease  (42-45). 

Analysis 


of  false  negatives,  77V,  is  the  number  of  true  negatives,  and  FPt  is  then  num¬ 
ber  of  false  positives.  The  likelihood  ratio  negative  for  the  combination 
of  mammography  and  CBE  (LRMAMCliE_)  was  calculated  in  a  similar  fashion 
(see  below).  We  obtained  the  95%  confidence  intervals  (CIs)  by  using 
jackknife  estimation  and  recalculating  likelihood  ratios,  leaving  one  study 
out  for  each  study  in  the  analysis  (47).  The  standard  errors  (SEs)  of  the 
means  of  the  likelihood  ratios  (LRs)  were  calculated  using  the  following  for¬ 
mula: 


SE=  \j7~iy^[LR‘-LR]2’ 

where  n  is  the  number  of  studies  in  the  analysis,  and  LR,-  is  the  recalculated 
likelihood  ratio  leaving  out  study  i.  The  95%  CIs  were  then  calculated  by: 

95%  Cl  =  LR±  1.96  x  SE. 

Independent  estimation  of  sensitivity  and  specificity  of  a  diagnostic  test 
using  Mantel-Haenszel  meta-analytic  methodology  may  underestimate  true  sen¬ 
sitivity  and  specificity  (48).  Thus,  we  performed  the  meta-analysis  on  the  like¬ 
lihood  ratios,  to  recognize  the  interdependence  of  these  two  measures  of  accu¬ 
racy.  Since  underestimation  of  the  sensitivity  and  specificity  of  MRI  would 
result  in  an  underestimation  of  the  probability  of  disease  given  a  positive  MRI. 
we  also  examined  the  sensitivity  and  specificity  of  this  test  using  the  technique 
of  the  summary  receiver-operating  characteristic  curve  (48).  This  technique 
creates  a  receiver-operating  characteristic  (ROC)  curve  based  on  sensitivity 
and  specificity  data  from  multiple  studies.  This  technique  has  the  advantage, 
similar  to  our  method  of  estimating  likelihood  ratios,  of  recognizing  the  inter¬ 
dependency  of  sensitivity  and  specificity.  We  also  use  this  technique  to  test  for 
homogeneity  of  the  different  MRI  studies,  looking  for  outliers  on  the  summary 
ROC  curve. 

Positive  predictive  value  of  MRI.  The  probability  of  having  cancer  given  a 
negative  mammogram  and  CBE  but  positive  MRI  (the  post-test  probability)  was 
calculated  using  the  following  equations: 

Post-test  odds  -  pre-test  odds  x  LRMAMCnE_  x  LRMfif+, 

where 

pre-test  probability 

Pre-test  odds  =  - - ,  '  , 

I  -  pre-test  probability 

and  post-test  odds  are  converted  to  probability  using  the  formula: 

post- test  odds 

Post-test  probability  =  - — . 

1  +  post-test  odds 


Meta-analysis.  Using  data  from  the  literature  of  the  sensitivity  and  specificity 
of  the  tests,  we  converted  these  data  into  likelihood  ratios  and  pooled  the  data 
across  studies  using  an  analogue  of  a  Mantel-Haenszel  estimator.  We  use  the 
ratio  of  the  average  sensitivities  and  complements  of  specificities  to  preserve  the 
roles  of  the  sensitivity  and  specificity  in  the  calculation  of  the  likelihood  ratio  in 
the  estimator,  and  because  this  estimator  is  the  closest  analogue  of  the  Mantel- 
Haenszel  estimator  of  odds  ratios  (46).  The  estimator  for  the  likelihood  ratio 
positive  for  MRI  (LRmri+)  was  calculated  using  the  formula: 


TP: 


iTP:  +  FN; 


LR, 


MR/+  ~  12 


yE— ™U1 

TNf  +  FPtii 


?ens’ti,,;tv 


( 1  -  specificity) 


where  TPt  is  the  number  of  true-positive  diagnoses  for  study  i,  F7V,  is  the  number 


The  post-test  probability  represents  the  positive  predictive  value  of  MRI 
given  that  the  mammogram  and  CBE  were  negative  in  the  area  of  the  suspicious 
lesion  found  on  MRI.  We  use  a  person-level  analysis  to  calculate  the  positive 
predictive  value  of  MRI  as  opposed  to  a  lesion-level  analysis;  thus,  the  positive 
predictive  value  represents  the  probability  that  the  woman  has  cancer  given  an 
MRI  finding  of  a  serendipitous  lesion  or  lesions. 

Monte  Carlo  simulations.  We  use  Monte  Carlo  (49)  stochastic  simulations  to 
calculate  two-sided  CIs  for  the  positive  predictive  value  of  MRI,  given  starting 
age,  race,  and  given  that  the  mammogram,  CBE,  and  index  lesion  biopsy  are  nega¬ 
tive.  In  this  simulation  technique,  each  uncertain  parameter  (e.g.,  the  likelihood 
ratio  positive  of  MRI)  is  represented  by  a  random  variable  that  is  chosen  from 
a  probability  distribution  reflecting  the  degree  of  uncertainty  for  that  parameter. 
We  used  normal  probability  distributions  to  represent  the  three  parameters  in  the 
model,  each  distribution  was  constrained  to  avoid  illegal  values.  The  probability 
of  breast  cancer  and  likelihood  ratio  negative  of  CBE  and  mammography  were 
bounded  between  zero  and  one;  the  likelihood  ratio  positive  for  MRI  was 
bounded  as  greater  than  or  equal  to  one.  The  model  was  recalculated  5000  times 
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Table  1.  Model  parameter 


Parameter 

Value 

95%  confidence  intervalt 

Sensitivity  of  mammography 

82.2% 

and  CBE 

Specificity  of  mammography 

98.8% 

and  CBE 

Likelihood  ratio  negative  of 

0.18 

0.12-0.24 

mammography  and  CBE+ 

Sensitivity  of  MRI 

95.6% 

Specificity  of  MRI 

68.6% 

Likelihood  ratio  positive  of  MRI§ 

3.05 

2.00-4.11 

*CBE  =  clinical  breast  examination;  MRI  =  magnetic  resonance  imaging. 

tConfidence  intervals  are  shown  only  for  the  likelihood  ratios,  the  parameters 
used  in  the  study. 

$The  likelihood  ratio  negative  is  defined  as  the  ratio  of  one  minus  sensitivity 
to  specificity. 

§The  likelihood  ratio  positive  is  defined  as  the  ratio  of  sensitivity  to  one  minus 
specificity. 

for  each  set  of  parameters  using  a  Monte  Carlo  simulation  software  package 
(@Risk  version  3.0  for  Windows;  Palisade  Corp.,  Newfield,  NY).  The  95%  CIs 
for  the  likelihood  ratios  are  shown  in  Table  1. 

Sensitivity  analyses.  To  test  the  effects  of  uncertainty  in  model  parameters  on 
model  results,  we  performed  several  sensitivity  analyses.  These  analyses  involve 
varying  the  model  parameters  over  a  range  of  values.  We  performed  sensitivity 
analyses  on  the  initial  prevalence  of  disease,  the  sensitivity  and  specificity  of 
mammography  and  CBE.  and  the  sensitivity  and  specificity  of  MRI.  We  also 
examined  the  effect  of  assuming  that  the  combined  sensitivity  of  mammography 
and  CBE  was  lower  for  younger  women  than  for  older  women,  using  an  ap¬ 
proximate  ratio  of  sensitivity  of  mammography  in  younger  women  to  that  ot 
older  women  based  on  the  medical  literature  (28.50-53). 

Results 

Meta-analyses 

The  results  of  the  literature  search  for  the  MRI  parameters 
revealed  360  MEDLINE  entries  identified,  of  which  14  met 
eligibility  criteria  for  use  in  the  meta-analysis.  After  removal  of 
duplicated  data,  we  used  12  studies  in  the  meta-analysis;  these 
studies  are  summarized  in  Appendix  Table  1.  Sensitivity  of  the 
studies  ranged  from  91%  to  100%.  The  studies  showed  a  wide 
range  of  specificity,  ranging  from  37%  to  89%. 

Parameter  estimates  for  the  likelihood  ratios  used  in  the 
analysis  are  shown  in  Table  1.  The  sensitivity  and  specificity  for 
mammography  and  CBE  and  for  MRI  are  included  for  reader 
information;  the  likelihood  ratios  were  used  for  the  model  analy¬ 
ses.  As  can  be  seen  in  Table  1,  the  summary  measure  of  sensi¬ 
tivity  of  MRI  is  quite  high,  but  that  of  specificity  is  modest.  The 
summary  likelihood  ratio  positive  for  MRI,  3.05,  is  reasonably 
small.  In  comparison,  the  likelihood  ratio  positive  of  mammog¬ 
raphy  and  CBE  would  be  68.5,  due  to  the  very  high  specificity 
of  the  combination  of  these  two  tests. 

Fig.  2  shows  the  summary  ROC  curve  for  the  MRI  studies 
along  with  the  operating  points  of  these  studies.  The  curve 
shown  is  a  partial  ROC  curve  to  avoid  extrapolation  past  the 
range  of  available  data.  While  we  combined  studies  using  dif¬ 
ferent  MRI  techniques,  no  study  was  an  outlier  on  the  regression 
used  to  create  the  curve,  suggesting  that  no  study  was  operating 
at  a  sensitivity  and  specificity  significantly  different  from  those 
combinations  on  the  summary  ROC  curve. 


1 -Specificity 


Fig.  2.  Summary  receiver-operating  characteristic  curve  for  magnetic  resonance 
imaging  (MRI)  of  the  breast.  This  curve  represents  a  weighted  summary  of  the 
studies  on  the  diagnostic  accuracy  of  MRI  for  the  detection  of  breast  cancer. 

Simulation  Model  Results 

Table  2  shows  the  calculated  initial  prevalence  of  disease  for 
the  overall  population,  whites,  blacks,  and  women  at  high  risk. 
These  figures  represent  roughly  three  times  the  SEER  yearly 
incidence  of  disease.  Among  women  having  an  abnormal  mam¬ 
mogram  (American  College  of  Radiology  categories  4  and  5) 
(54)  and/or  CBE  who  are  recommended  to  have  a  biopsy  pro¬ 
cedure,  where  that  biopsy  is  negative  for  cancer,  the  estimated 
positive  predictive  values  of  serendipitous  lesions  found  on  MRI 
are  listed  in  Table  3.  For  our  baseline  analysis,  the  product  of  the 
likelihood  ratio  negative  of  mammography  and  CBE  and 
the  likelihood  ratio  positive  of  MRI  is  less  than  one.  As  a  result, 
the  age-  and  race-specific  positive  predictive  values  of  MRI  for 
serendipitous  lesions  are  actually  smaller  than  the  initial  preva¬ 
lences  of  cancer  shown  in  Table  2.  Positive  predictive  values 
range  from  less  than  1%  chance  of  disease  up  to  a  high  estimate 
of  a  1.9%  chance  of  cancer  in  an  MRI  lesion  found  in  an  80- 
year-old  high-risk  woman.  In  general,  the  positive  predictive 
value  of  MRI  increases  with  age  (Table  3).  Older  blacks  tend  to 
have  a  lower  positive  predictive  value  than  older  whites  (al¬ 
though  the  CIs  overlap),  but  the  positive  predictive  values  for 
blacks  and  whites  under  age  60  years  are  reasonably  similar. 


Table  2. 

Estimated  age- 

and  race-specific  prevalence  of  breast  cancer* 

Age,  y 

Total,  % 

White.  % 

Black,  % 

High  risk,  %t 

35-39 

0.24 

0.24 

0.25 

0.53 

40^14 

0.40 

0.40 

0.44 

0.84 

45-49 

0.63 

0.64 

0.65 

1.40 

50-54 

0.68 

0.70 

0.60 

1.37 

55-59 

0.79 

0.81 

0.74 

1.58 

60-64 

0.98 

1.03 

0.82 

1.95 

65-69 

1.17 

1.23 

0.98 

2.34 

70-74 

1.42 

1.48 

1.17 

2.85 

75-79 

1.53 

1.58 

1.27 

3.06 

5*80 

1.67 

1.73 

1.30 

3.34 

^Values  expressed  as  a  percentage;  1%  would  be  equivalent  to  1000  cancer 
cases  per  100  000  women. 

fA  high-risk  population  is  defined  for  this  analysis  as  a  population  that  has 
twice  the  age-specific  incidence  of  breast  cancer  compared  with  the  U.S.  total 
population  incidence. 
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Table  3.  Age-  and  race-specific  positive  predictive  values  for  cancer  (with 
95%  confidence  intervals  [CIsj)  for  women  with  a  serendipitous  breast  lesion 
found  on  MRI  and  a  benign  index  lesion 


Predictive  value,  %  (95%  Cl) 


Age,  y 

Total 

White 

Black 

High  risk* 

35-39 

0.13 

0.13 

0.14 

0.29 

(0.07-0.21) 

(0.07-0.20) 

(0.07-0.22) 

(0.16-0.46) 

40-44 

0.22 

0.22 

0.24 

0.46 

(0.12-0.35) 

(0.12-0.35) 

(0.13-0.38) 

(0.25-0.73) 

45^9 

0.35 

0.35 

0.36 

0.78 

(0.19-0.55) 

(0.19-0.55) 

(0.20-0.55) 

(0.43-1.2) 

50-54 

0.38 

0.39 

0.33 

0.76 

(0.21-0.58) 

(0.21-0.60) 

(0.18-0.51) 

(0.42-1.2) 

55-59 

0.44 

0.45 

0.41 

0.88 

(0.24-0.67) 

(0.25-0.68) 

(0.22-0.63) 

(0.48-1.3) 

60-64 

0.54 

0.57 

0.45 

1.1 

(0.30-0.83) 

(0.31-0.88) 

(0.25-0.70) 

(0.59-1.7) 

65-69 

0.65 

0.68 

0.54 

1.3 

(0.34-0.99) 

(0.37-1.1) 

(0.29-0.84) 

(0.71-2.0) 

70-74 

0.78 

0.82 

0.65 

1.6 

(0.44-1.2) 

(0.45-1.3) 

(0.35-0.99) 

(0.88-2.4) 

75-79 

0.84 

0.87 

0.70 

1.7 

(0.46-1.3) 

(0.49-1.3) 

(0.39-1.1) 

(0.94-2.6) 

s=80 

0.93 

0.96 

0.72 

1.9 

(0.51-1.4) 

(0.52-1.5) 

(0.39-1.1) 

(1. 0-2.9) 

*A  high-risk  population  is  defined  for  this  analysis  as  a  population  that  has 
twice  the  age-specific  incidence  of  breast  cancer  compared  with  the  U.S.  total 
population  incidence. 

Sensitivity  Analyses 

Cancer  prevalence.  The  relationship  between  the  initial 
prevalence  of  cancer  and  the  positive  predictive  value  of  MRI 
given  a  negative  mammogram  and  CBE  is  shown  in  Fig.  3. 
Under  our  baseline  conditions  of  diagnostic  accuracy,  the  posi¬ 
tive  predictive  value  of  MRI  for  a  serendipitous  lesion  is  less 
than  the  starting  prevalence  of  cancer.  This  finding  is  explained 
by  the  fact  that,  under  our  baseline  estimates  of  diagnostic  ac¬ 
curacy,  the  finding  of  a  negative  mammogram  and  CBE  lowers 
the  probability  of  disease  more  than  the  finding  of  a  positive 
MRI  raises  the  probability. 

Sensitivity  and  specificity  of  MRI.  Fig.  4  shows  a  graph  of 


Fig.  3.  Sensitivity  analysis  of  the  effect  of  initial  prevalence  of  cancer  on  the 
positive  predictive  value  (PPV)  of  magnetic  resonance  imaging  (MRI),  given  a 
negative  mammogram  and  clinical  breast  examination.  The  arrow  marks  the 
upper  bound  of  the  range  of  initial  prevalences  of  cancer  presented  in  Table  2. 


Fig.  4.  Sensitivity  analysis  on  the  effect  of  specificity  of  magnetic  resonance 
imaging  (MRI)  on  the  positive  predictive  value  (PPV)  of  MRI.  given  a  negative 
mammogram  and  clinical  breast  examination.  Data  are  presented  lor  four  age 
groups  of  women  at  average  population  age-specific  risk  of  breast  cancer. 


the  specificity  of  MRI  (for  a  constant  sensitivity)  versus  the 
positive  predictive  value  of  the  MRI,  given  a  negative  mammo¬ 
gram  and  CBE,  for  selected  age  groups.  For  women  of  all  ages, 
if  the  specificity  of  MRI  were  lower  than  our  baseline  estimate, 
then  the  positive  predictive  value  of  the  test  would  be  lower; 
If  the  specificity  of  MRI  were  to  improve,  then  the  positive 
predictive  value  of  the  test  would  improve.  For  example, 
for  an  average  60-year-old  woman  to  have  a  5%  chance  of 
cancer  with  a  positive  MRI  in  this  setting,  the  specificity  of  MRI 
would  have  to  be  more  than  95%.  For  all  ages  for  women 
at  average  population  risk,  the  specificity  of  MRI  would  need 
to  be  at  least  94%  to  raise  the  positive  predictive  value 
to  5%.  Improving  the  sensitivity  of  MRI  will  also  slightly 
improve  the  positive  predictive  value,  but  the  analysis  is  not  as 
dependent  upon  this  parameter.  We  also  varied  the  likelihood 
ratio  positive  of  MRI  across  the  range  of  values  represented  in 
the  summary  ROC  curve  in  Fig.  2,  bounded  by  the  range  of 
specificities  seen  in  the  analyzed  studies.  If  the  most  specific 
point  on  the  summary  ROC  curve  is  used,  the  likelihood 
ratio  positive  for  MRI  is  8.3,  and  the  product  of  the  likelihood 
ratios  would  be  1.5.  Thus,  if  future  use  of  MRI  for  a  particular 
finding  demonstrated  a  sensitivity  and  specificity  at  this  point  on 
the  curve  (92%  and  89%,  respectively),  the  positive  MRI  could 
raise  the  probability  of  cancer,  for  example  from  a  pre-test  prob¬ 
ability  of  1.5%-2.3%  for  a  75-year-old  average  woman  in  the 
population. 

Sensitivity  and  specificity  of  mammography  and  CBE. 

Fig.  5  shows  a  graph  of  the  relation  between  the  sensitivity  of 
mammography  and  the  positive  predictive  value  of  MRI.  If 
mammography  were  more  sensitive  than  our  baseline  estimate 
of  82%,  the  positive  predictive  value  of  MRI  would  be  lower 
than  estimated.  As  sensitivity  of  mammography  and  CBE  de¬ 
creases,  the  positive  predictive  value  of  the  MRI  increases,  al¬ 
though  even  with  a  sensitivity  of  40%  for  mammography  and 
CBE,  the  positive  predictive  value  of  MRI  does  not  reach  5%  for 
average  risk  women.  If  the  specificity  of  mammography  and 
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Fig.  5.  Sensitivity  analysis  on  the  effect  of  sensitivity  of  mammography  and  CBE 
on  the  positive  predictive  value  (PPV)  of  magnetic  resonance  imaging  (MRI). 
Data  are  presented  for  four  age  groups  of  women  at  average  population  age- 
specific  risk  of  breast  cancer. 

CBE  decreases,  then  the  positive  predictive  value  will  improve, 
although  the  analysis  is  much  less  dependent  on  changes  in  this 
value.  We  also  examined  the  effect  of  our  assumption  that  the 
sensitivity  of  mammography  and  CBE  are  independent  of  age.  In 
this  sensitivity  analysis,  we  assumed  that  the  combined  sensi¬ 
tivity  of  mammography  and  CBE  for  woman  younger  than  50 
years  old  was  0.8  times  our  baseline  sensitivity.  This  assumption 
did  not  cause  large  changes;  the  positive  predictive  value  of  MRI 
ranged  from  0.3%  for  an  average  35-  to  39-year-old  woman  to 
1.5%  for  a  45-  to  49-year-old  high-risk  woman.  The  product  of 
the  likelihood  ratios  for  this  sensitivity  analysis  was  1.1;  so  the 
combination  of  negative  mammography  and  CBE  did  not  largely 
raise  the  probability  of  disease  for  these  women  whose  initial 
prevalence  of  disease  is  small. 

Discussion 

We  know  of  no  other  work  that  focuses  on  the  issue  of  ser¬ 
endipitous  breast  lesions  in  women  without  known  cancer.  This 
work  was  initiated  to  help  guide  clinicians  who  were  faced  with 
decisions  of  whether  or  not  to  pursue  serendipitous  breast  le¬ 
sions  found  on  MRI. 

Our  analysis  has  shown  that  the  positive  predictive  value 
for  cancer  of  serendipitous  lesions  found  on  MRI  is  quite  low. 
There  are  several  reasons  that  MRI  has  such  low  positive  pre¬ 
dictive  values.  First,  the  positive  predictive  value  is  affected 
by  the  probability  of  disease  in  the  women  who  undergo  the 
test.  Overall,  the  general  population  prevalence  of  cancer  is 
low. 

Second,  the  mammogram  and  CBE  add  information  to  the 
MRI.  The  mammogram  and  CBE  are,  by  definition,  negative  in 
the  area  that  the  serendipitous  lesion  was  found.  The  fact  that 
these  two  tests  are  negative  lower  the  probability  that  a  woman 
has  cancer  from  her  baseline.  Our  baseline  estimates  of  the  sen¬ 
sitivity  and  specificity  of  mammography  and  CBE  suggest  that 
the  probability  of  cancer  after  these  tests  are  negative  is  roughly 
one  fifth  the  initial  chance  of  cancer. 

Finally,  the  lack  of  specificity  of  MRI  contributes  to  the  low 


positive  predictive  value  of  this  test.  For  our  baseline  estimates 
of  diagnostic  accuracy,  the  specificity  of  MRI  would  have  to  be 
83%  to  have  a  positive  predictive  value  of  MRI  for  a  serendipi¬ 
tous  lesion  equal  to  the  initial  prevalence  of  cancer.  While  the 
studies  we  examined  uniformly  reported  sensitivity  more  than 
90%  for  MRI,  the  specificity  of  MRI  ranged  from  37%  (55,56) 
to  89%  (57).  We  have  found  on  meta-analysis  that  the  specificity 
is  quite  low;  however,  should  future  MRI  techniques  preserve 
current  sensitivity  while  greatly  improving  specificity,  then  the 
positive  predictive  value  may  become  high  enough  to  warrant  an 
immediate  biopsy  procedure  for  further  evaluation.  If  the  sensi¬ 
tivity  of  future  techniques  is  similar,  then  the  positive  predictive 
values  for  serendipitous  lesions  found  using  these  MRI  tech¬ 
niques  can  be  approximated  by  finding  the  appropriate  value  for 
a  woman's  age  and  the  technique’s  specificity  on  the  graph  in 
Fig.  4. 

Sensitivity  analyses  show  that  the  probability  of  cancer  in 
these  serendipitous  lesions  remains  extremely  low  over  a  wide 
range  of  assumptions.  As  noted  above,  the  analysis  was  perhaps 
most  dependent  on  the  specificity  of  MRI,  with  higher  positive 
predictive  values  for  higher  specificity.  However,  to  have  the 
positive  predictive  value  for  a  50-year-old  woman  raised  to  5%, 
for  example,  the  specificity  of  MRI  would  have  to  be  98%  given 
our  baseline  estimate  of  sensitivity.  Also,  the  lower  the  sensitivity 
of  mammography  and  CBE  combined,  the  better  the  positive  pre¬ 
dictive  value  of  MRI;  however,  the  sensitivity  of  mammography 
and  CBE  would  have  to  be  55%  for  MRI  to  have  a  positive  pre¬ 
dictive  value  of  1%  for  50-  to  54-year-old  average-risk  women. 

There  are  several  caveats  that  should  be  considered  when 
evaluating  our  results.  First,  while  our  results  are  based  on  the 
best  estimates  of  MRI  performance  from  currently  available 
medical  literature,  none  of  the  studies  specifically  address  MRI 
characteristics  for  incidental  lesions.  Ideally,  future  research 
would  include  a  multicenter,  consecutive  case  series  in  which  all 
patients  with  serendipitous  lesions  and  benign  index  lesions  ei¬ 
ther  had  an  excisional  biopsy,  an  MRI-guided  biopsy  procedure, 
or  close  clinical  follow-up  to  determine  the  probability  of  cancer 
in  these  serendipitous  lesions. 

Second,  we  are  currently  unable  to  test  the  validity  of  the 
assumptions  underlying  this  model.  However,  over  a  broad 
range  of  assumptions,  our  conclusions  that  MRI  has  a  very 
low  positive  predictive  value  for  serendipitous  lesions  do  not 
change. 

Third,  we  use  a  person  level  analysis,  instead  of  a  lesion  level 
analysis.  We  use  this  level  of  analysis  to  calculate  the  probability 
that  a  woman  with  a  serendipitous  finding  has  cancer,  instead  of 
the  probability  that  an  individual  lesion  has  cancer.  Although 
we  are  more  interested  in  the  former  probability,  it  is  difficult 
to  estimate  whether  a  systematic  bias  is  introduced  for 
women  with  multiple  serendipitous  lesions  due  to  lack  of  data  on 
the  risk  of  cancer  with  multiple  serendipitous  lesions  compared 
with  a  single  lesion.  If  each  lesion  were  statistically  independent, 
then  our  results,  which  present  data  for  an  average  woman  with 
serendipitous  lesions,  would  overestimate  the  probability  of  can¬ 
cer  in  women  with  a  single  serendipitous  lesion  and  underesti¬ 
mate  the  probability  for  women  with  multiple  lesions.  If  the  risk 
of  cancer  in  each  of  multiple  lesions  is  highly  correlated,  then 
the  probability  of  cancer  will  be  similar,  regardless  of  the  num¬ 
ber  of  lesions. 
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Fourth,  we  are  interested  in  the  probability  of  finding  inva¬ 
sive  breast  cancer  in  this  study;  we  do  not  include  DCIS  in  the 
calculation  for  positive  predictive  value.  Many  women  who  are 
diagnosed  with  DCIS  by  biopsy  do  not  develop  invasive  breast 
cancer  (58),  although  if  DCIS  is  diagnosed  then  treatment  is 
recommended  (59).  While  the  incidence  of  diagnosed  DCIS  is 
currently  less  than  that  of  invasive  cancer  (32),  an  autopsy  study 
(60)  suggests  that  the  prevalence  of  undetected  DCIS  may  be 
larger  than  that  of  undetected  invasive  cancer.  Thus,  if  DCIS 
were  included,  the  positive  predictive  value  of  MRI  would  in¬ 
crease  over  our  estimates  due  to  an  increase  in  the  pretest  prob¬ 
ability  of  having  disease,  albeit  by  including  lesions  of  more 
questionable  significance  than  invasive  cancers. 

These  results  apply  to  women  who  are  ‘Typical  members  of 
the  population.”  We  include  high-risk  women,  e.g.,  someone 
with  a  strong  family  history  of  cancer  or  with  a  previous  history 
of  a  biopsy  for  benign  breast  disease.  This  analysis  does  not 
apply  to  someone  for  whom  there  is  a  very  high  prior  probability 
of  cancer.  Excluded  from  this  analysis  would  be  women  who 
have  a  BRCA1  or  BRCA2  breast  cancer  genetic  susceptibility 
mutation,  which  put  women  at  much  higher  lifetime  risk  of 
cancer  than  those  with  a  family  history  but  without  a  suscepti¬ 
bility  mutation  (61,62).  Also  excluded  in  this  analysis  are  those 
women  who  have  a  high  clinical  suspicion  of  having  a  cancer; 
for  instance,  if  the  serendipitous  lesion  were  found  in  a  woman 
who  is  being  worked-up  for  findings  suspicious  for  metastases  in 
other  organs  or  a  woman  who  has  known  breast  cancer  or  prior 


breast  cancer,  the  results  of  this  analysis  would  not  be  applicable. 
Also,  this  analysis  is  specific  to  one  point  in  time.  There  are  cur¬ 
rently  no  data  on  the  positive  predictive  value  of  MRI  for  lesions 
that  change  over  time.  Lesions  increasing  in  size  on  follow-up 
MRI,  for  example,  may  have  a  higher  probability  of  being  cancer 
than  the  one-time  finding  of  a  serendipitous  lesion  modeled  here. 

Finally,  the  optimal  threshold  positive  predictive  value  for 
cancer  for  which  a  biopsy  procedure  of  a  suspicious  lesion 
should  be  performed  is  not  well  established.  This  threshold  prob¬ 
ability  would  be  dependent  on  a  full  evaluation  of  the  risks  and 
benefits  of  a  biopsy  procedure,  for  example,  balancing  the  risks 
of  an  invasive  procedure  versus  the  consequences  of  potentially 
delaying  diagnosis  of  a  cancer.  We  provide  the  probabilities 
shown  in  Table  3  as  data  to  assist  clinicians  and  patients  in 
making  decisions  about  further  evaluation  of  serendipitous  MRI 
lesions.  The  results  of  this  analysis  indicate  that  the  probability 
that  a  woman  with  serendipitous  lesions  found  on  MRI  has 
breast  cancer  is  lower  than  the  approximately  \5%-35%  prob¬ 
ability  of  finding  cancer  in  women  currently  undergoing  a  bi¬ 
opsy  procedure  (3-6).  Thus,  it  is  unlikely  that  an  immediate 
biopsy  procedure  would  be  the  most  beneficial  strategy. 

In  summary,  we  have  found  that,  in  women  with  a  suspicious 
lesion  on  mammogram  and/or  CBE  found  to  be  benign,  seren¬ 
dipitous  breast  lesions  found  on  MRI  are  extremely  unlikely  to 
be  malignant.  While  the  risk  is  certainly  not  zero,  for  a  typical 
woman  the  probability  of  cancer  in  these  lesions  is  low  enough 
that  an  immediate  biopsy  procedure  could  be  avoided. 


Appendix  Table  1.  Summary  of  magnetic  resonance  imaging  (MRI)  studies*  used  in  analysis 


Study  Contrast  MRI  techniques!  Pre-  and  post- 


Year 

(reference 

No.) 

Level  of 
analysis! 

Sensitivity, 

% 

Specificity, 

% 

No.  of 
patients 

Precontrast 

Dynamic  imaging 

Postcontrast 

contrast 

comparison 

1993 

Cross  et  a). 
(55) 

Lesion 

95 

37 

41 

RODEO 

No 

RODEO 

No 

1993 

Harms  et  al. 
(56) 

Lesion 

94 

37 

30 

RODEO 

No 

RODEO 

No 

1994 

Boetes  et  al. 
(63) 

Lesion 

95 

86 

83 

3D  MP-RAGE 

Turbo  Tl  SGE  (60) 

No 

Subtraction 

1994 

Gilles  et  al. 
(64) 

Person 

95 

53 

144 

T1  spin-echo 

Tl  spin-echo  (6) 

Tl  spin-echo 

Subtraction 

1994 

Turket  et  al. 
(65) 

Lesion 

100 

83 

35 

T2  spin-echo;  T1 
spoiled  GRASS 

Tl  spoiled  GRASS  (8) 

3D  Tl  spoiled 
GRASS 

No 

1995 

Stomper  et 
al.  (66) 

Lesion 

92 

65 

49 

Tl;  T2  spin-echo;  T1 
SPGR 

Tl  SPGR  (10) 

No 

Subtraction 

1996 

Heiberg  et 
al.  (67) 

Lesion 

100 

73 

56 

25  patients:  Tl;  T2 

31  patients;  3D 
SPGR 

3D  SPGR  (8) 

No 

Subtraction 

1996 

Obdeijn  et 
al.  (68) 

Person 

91 

67 

54 

STIR 

2D  Tl  SGE  (3) 

STIR 

Subtraction 

1996 

Perman  et 
al-  (57) 

Lesion 

100 

89 

28 

Tl  Full  Fourier 

Tl  Full  Fourier 

3D  Dynamic  Half 
Fourier  (6) 

No 

No 

1997 

Bone  et  al. 
(69) 

Breast 

92 

72 

220 

3D  Tl  SGE 

No 

3D  Tl  SGE 

No 

1997 

Helbich  et 
al.  (70) 

Lesion 

96 

82 

66 

65  patients:  T2;  3D 

Tl  SGE  3  patients: 
T2;  Dynamic  Tl 
SGE 

65  patients:  3D  Tl 

SGE  (6)  3  patients: 
Dynamic  Tl  SGE 
(6) 

No 

Subtraction 

1997 

Nunes  et  al. 
(71) 

Person 

96 

79 

192 

Tl  spin-echo;  T2 
spin-echo 

67  patients:  2D  SPGR 
125  patients:  3D  SPGR 

No 

No 

*A11  studies  used  machines  with  1.5  Tesla  MRI  units  except  for  Helbich’s  study  where  a  0.5  Tesla  machine  was  used  on  three  patients.  All  studies  gave  doses 
of  gadolinium  of  0.1  mg/kg  body  weight  except  for  Boetes  (0.2  mg/kg)  and  Obdeijn  (20  mL  for  all  patients). 
fLevel  of  analysis  refers  to  the  unit  used  for  calculating  sensitivity  and  specificity. 

!RODEO  -  rotating  delivery  of  excitation  off-resonance;  MP-RAGE  =  magnetization-prepared  rapid  gradient  echo;  SGE  =  spoiled  gradient  echo;  GRASS  - 
gradient-recalled  acquisition  in  the  steady  state;  SPGR  —  spoiled  gradient-recalled  echo;  STIR  =  short  tau  inversion  recovery;  2D.  3D  =  2  or  3  dimensional.  Numbers 
in  parentheses  represent  the  numbers  of  times  images  were  acquired. 
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Notes 

1 Editor's  note:  SEER  is  a  set  of  geographically  defined,  population-based 
central  tumor  registries  in  the  United  States,  operated  by  local  nonprofit  orga¬ 
nizations  under  contract  to  the  National  Cancer  Institute  (NCI).  Each  registry 
annually  submits  its  cases  to  the  NCI  on  a  computer  tape.  These  computer  tapes 
are  then  edited  by  the  NCI  and  made  available  for  analysis. 
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EDITORIALS 

Serendipitous  Breast  Lesions  on  Magnetic  Resonance 
Imaging:  Why  Is  This  Lesion  Different  From  All 
Other  Lesions? 

Larry  Kessler,  R.  James  Brenner 


Dr.  Gamliel,1  the  local  mammographer,  refers  a  patient  with 
a  suspicious  lesion  that  he  doesn’t  think  is  cancer  to  the  local 
magnetic  resonance  imaging  (MRI)  machine  for  a  further  test. 
The  result  confirms  his  suspicion:  the  lesion  he  had  seen  on 
mammography  appears  benign  and  there  is  no  apparent  worry. 
However,  unexpected  news  arrived  in  the  report:  there  is  another 
lesion  in  the  same  breast  that  had  not  been  detected  by  the  initial 
mammogram.  Dr.  Gamliel  is  about  to  recommend  surgical  bi¬ 
opsy  when  his  expert  colleague  says  she  has  just  read  an  article 
in  the  Journal  of  the  National  Cancer  Institute  about  these  le¬ 
sions  and  the  patient  need  not  be  sent  for  any  invasive  proce¬ 
dures.  Astonished,  Dr.  Gamliel  asks  his  colleague,  “Why  is  this 
lesion  different  from  all  other  lesions”?  When  his  colleague  has 
no  satisfactory  answer,  he  returns  home  to  ponder  the  problem. 

Dr.  Gamliel  sat  down  at  dinner  faced  with  the  intriguing 
challenge  of  the  question  at  hand  and  immediately  recognized 
that  he  had  four  children  who  could  help  him  formulate  an 
answer.  He  gave  them  a  copy  of  the  paper  by  Lawrence  et  al.  (1), 
published  in  this  issue  of  the  Journal,  and  decided  to  pose  to  each 
of  them  a  single  question  that  would,  in  part,  address  the  initial 
question  and  help  develop  a  more  complete  answer. 

He  asked  his  first-born  son,  the  official  at  the  country’s  most 
powerful  regulatory  agency:  “What  do  the  label  and  promo¬ 
tional  claims  of  the  MRI  manufacturer  say  regarding  incidental 
lesions”?  (He  did  not  like  the  label  “serendipitous” — it  just 
seemed  to  have  the  wrong  connotation.) 

The  regulator  addressed  th*  problem  thus:  When  the  MRI 
machine  came  to  us  for  review  and  approval,  it  not  only 
promised  a  new  era  in  diagnostic  imaging  but  began  to  fulfill 
a  niche  in  medical  imaging  not  fully  appreciated  before  the 
advent  of  the  technology.  However,  MRI  machines  are  ap¬ 
proved  only  for  general  diagnostic  use — no  studies  have  been 
submitted  to  the  Food  and  Drug  Administration  for  any  spe¬ 
cific  indication.  Therefore,  the  manufacturer  provides  no 
guidance  as  to  what  to  do  with  these  findings  or  what  they 
mean  to  the  clinician.  The  industry  looks  to  the  clinical  and 
public  health  community  to  provide  research  examining  the 
risks  and  benefits  of  treating  these  lesions  in  order  to  refine 
their  label,  their  equipment,  and  to  aid  in  future  development. 

Next,  Dr.  Gamliel  turned  to  his  eldest  daughter,  the  statisti¬ 
cian,  and  asked,  “Does  this  decision  model  give  me  enough 
information  to  confidently  reject  a  recommendation  for  bi¬ 
opsy”? 


The  statistician  responds:  This  study  has  numerous  strengths, 
but  some  important  weaknesses  that  must  be  acknowledged 
in  order  that  we  understand  its  implications.  First,  there  are 
quite  a  few  assumptions  that  underlie  the  composition  of  the 
model  and  its  analysis.  For  example,  the  assumptions  con¬ 
tained  in  the  formula  for  post-test  odds  have  a  dramatic  nega¬ 
tive  effect  on  the  positive  predictive  value  of  MRI,  and  it  is 
this  low  value  that  heavily  influences  the  decision  model. 
Other  key  assumptions  include:  the  sensitivity  and  specificity 
of  MRI  for  detection  of  breast  cancer  is  the  same  for  inci¬ 
dental  as  for  index  lesions  and  that  diagnostic  accuracy  of 
clinical  breast  examination  (CBE)  and  mammography  is  con¬ 
ditionally  independent  of  MRI.  The  most  important  strength 
of  this  analysis  lies  in  the  direction  it  provides  for  future 
research  and  the  identification  of  key  parameters  that  must  be 
measured  in  just  such  a  study. 

His  other  daughter  is  a  skilled  lawyer,  and  he  poses  the  very 
difficult  question,  “What  are  my  legal  and  ethical  responsibili¬ 
ties  in  this  particular  case  and  in  other  similar  cases”? 

The  lawyer  ponders  the  problem  and  reminds  her  father  of 
how  Disraeli  dismissed  the  usefulness  of  statistics.  How  can 
you  not  follow  to  completion  the  detection  of  an  enhanced 
MRI  lesion,  however  incidental  it  may  be,  she  asks?  It’s  one 
thing  not  to  know  something  is  there.  But,  once  you  have 
discovered  clear  evidence  of  some  irregularity,  once  you  tell 
the  patient  as  you  must  ethically  and  legally,  and  once  the 
possibility  of  cancer,  even  a  remote  one,  has  been  raised  with 
no  other  means  of  surveillance  except  biopsy  or  repeat  MRI, 
you  must  take  a  serious  look  at  that  lesion.  With  no  longitu¬ 
dinal  studies  to  show  the  feasibility  or  benefit  of  “benign 
neglect,”  your  statistics  are  not  yet  strong  enough  to  defeat 
my  claim  of  negligence  based  on  the  risk  factors  of  my  par¬ 
ticular  client.  Unless  my  client  is  under  a  clinical  protocol 
with  the  aim  of  following  these  apparently  low-risk  lesions 
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and  she  is  aware  of  the  potential  risks  and  benefits,  the  legal 
imperative  here  suggests  that  once  you  have  made  the  referral 
to  MRI  you  must  deal  with  all  the  findings,  positive  or  oth¬ 
erwise. 

Finally,  he  turns  to  his  youngest  son,  an  exceptional  clinician 
(a  surgeon  and  radiologist)  and  asks,  “Doesn’t  this  lesion  re¬ 
quire  the  identical  clinical  attention  that  any  other  lesion  found 
on  MRI  would  dictate;  do  I  have  different  clinical  or  ethical 
responsibilities  in  this  particular  case’’? 

The  doctor  appears  conflicted  about  the  situation,  especially 
after  hearing  his  siblings.  He  wants  to  entrust  his  patient’s 
care  to  these  statistics,  after  all  he  has  a  degree  in  public 
health,  but  it  doesn’t  appear  so  simple,  especially  when  he 
knows  that  delay  in  diagnosis  of  breast  cancer  is  one  of  the 
most  litigated  claims  in  America.  Look,  he  says,  some  of 
these  “lesions”  are  dependent  on  menstrual  cycles,  so  many 
represent  benign  proliferative  disease.  Yet,  a  few  (admittedly 
a  very  few)  are  cancer,  and  if  it’s  “my”  cancer,  it’s  my 
problem.  The  mammographic  examination  and  CBE  didn’t 
show  it  the  first  time,  just  like  some  of  those  cancers  meta¬ 
static  to  lymph  nodes  that  are  shown  only  on  MRI.  I’m  not 
sure  I  can  follow  it  with  these  more  conventional  tools  the 
second  time.  Close  follow-up,  like  my  stock  portfolio,  may 
sound  better  than  it  really  is.  Therefore,  the  recommendation 
of  the  authors,  that  these  lesions  need  not  be  subject  to  im¬ 


mediate  biopsy,  while  likely  a  reasonable  scenario  in  the 
future,  requires  additional  clinical  study  for  validation. 

Dr.  Gamliel  reclines  in  his  chair,  finishes  his  fourth  cup  of 
wine,  and  tries  to  summarize: 

Thank  you  my  children,  your  collective  wisdom  has  per¬ 
suaded  me  that  we  are  at  a  starting  point,  not  an  end  point. 
Truly,  it  is  too  early  to  decide  the  appropriate  management  of 
these  incidental  findings.  The  protocols  have  not  been  stan¬ 
dardized,  the  information  not  much  better  than  anecdotal,  and 
no  longitudinal  studies  of  these  lesions  are  available  to  es¬ 
tablish  a  reasonable  approach  from  a  clinical  perspective. 
Perhaps  you  will  help  me  write  a  multicenter  grant  for  the 
study  of  these  incidental  lesions,  with  a  focus  on  a  well- 
standardized  protocol  for  longitudinal  study.  May  we  hope 
that  future  serendipity  will  not  throw  us  such  a  difficult  curve 
ball. 
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Lest  We  Abandon  Digital  Rectal  Examination  as  a 
Screening  Test  for  Prostate  Cancer 

Joseph  W.  Easier ,  Ian  M.  Thompson 


Until  the  mid-1980s,  early  detection  for  prostate  cancer  had 
only  one  tool — digital  rectal  examination  (DRE).  The  tool  is 
subjective  with  high  interobserver  variability  (1,2),  upward  of 
10%  of  prostates  are  considered  abnormal,  but  only  about  1%- 
2%  of  men  examined  are  found  to  have  disease.  Even  then,  two 
thirds  or  more  of  the  cancers  discovered  are  found  to  be  patho¬ 
logically  advanced  (3).  Perhaps  more  worrisome  is  the  fact  that, 
in  one  study,  many  men  who  ultimately  died  of  prostate  cancer 
had  a  normal  DRE  at  the  time  of  diagnosis  (4). 

Enter  prostate-specific  antigen  (PSA)  testing.  There  is  no 
question  that  PSA  testing  has  improved  our  ability  to  detect 
prostate  cancer  at  an  earlier  clinical  stage.  PSA  testing  has  1) 
dramatically  increased  the  number  of  tumors  detected,  2)  de¬ 
tected  a  population  of  tumors  [stage  Tic  (5)  that  are  by  most 
measures  clinically  important,  and  3)  streamlined  our  metastatic 
evaluation  of  prostate  cancer  (e.g.,  identifying  a  class  of  patients 
for  whom  bone  scans  and  even  lymph  node  dissections  may  be 
unnecessary).  By  using  PSA  derivatives  such  as  lower  PSA 
thresholds  for  biopsy  (e.g.,  2.5  ng/mL  for  all  men),  age-  and 
race-adjusted  cutoffs,  free/total  PSA  ratio  (<25%),  PSA/ 
transition  zone  volume  density,  etc.,  the  majority  of  prostate 
cancers  can  probably  be  detected  serologically. 


So  what  do  we  do  with  our  clinical  relic  of  times  past?  Do  we 
discard  DRE  and  perform  our  early  diagnosis  en  absentia: 
merely  ask  the  patient  to  have  a  blood  test  and  never  examine  the 
patient?  Reporting  in  this  issue  of  the  Journal,  Schroder  et  al.  (6) 
would  have  us  believe  so.  They  screened  10523  men  aged  54- 
76  years  with  three  tests— DRE,  measurement  of  PSA  levels, 
and  transrectal  ultrasonography  (TRUS).  Using  estimated  dis¬ 
ease  prevalence,  they  determined  the  performance  characteris¬ 
tics  of  DRE  and  PSA.  Across  the  board,  the  performance  of  PSA 
was  superior  to  DRE.  However,  we  are  not  yet  ready  to  dismiss 
DRE  because  of  concerns  with  the  study  of  Schroder  et  al.  and 
a  body  of  evidence  supporting  the  value  of  DRE. 

We  have  several  criticisms  of  the  methodology  used  by 
Schroder  et  al.  (6)  that  directly  affect  the  stated  conclusions.  1) 
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ABSTRACT 


Purpose:  Counseling  and  predictive  testing  are  now  available  for  the  recently  isolated  BRCA1 
and  BRCA2  breast  cancer  susceptibility  genes.  We  examined  the  societal  costs  of  providing  this 
counseling  and  testing  to  women  at  risk  of  having  a  breast  cancer  susceptibility  mutation. 
Methods:  Genetic  counselors  in  a  research  program  prospectively  monitored  the  time  necessary 
to  provide  counseling  and  results  disclosure.  A  time-motion  study  was  used  to  determine  time 
spent  on  phone  calls,  preparation,  and  documentation  for  counseling.  Study  participants  were 
surveyed  to  determine  travel  time  and  need  for  dependent  care  during  counseling.  The  test  cost 
was  calculated  using  the  charge  for  full  BRCA1/2  gene  sequencing  (Myriad  Genetics,  Inc.) 
divided  by  a  charge-to-cost  ratio  of  1 .4: 1 . 

Results:  Counselors  spent  an  average  of  4.2  hours  providing  genetic  counseling  for  women  at 
risk  of  having  a  susceptibility  mutation.  Genetic  counseling  without  testing  cost  on  average 
$207,  while  counseling,  testing,  and  disclosure  of  results  totaled  $2051.  Using  physician-based 
counseling  instead  of  genetic  counselor-based  counseling  produced  only  small  reductions  in  total 
costs;  if  a  physician  spent  only  2%  of  the  time  that  a  counselor  spends  in  providing  counseling, 
the  costs  of  counselign  and  testing  would  only  be  reduced  by  9.1%. 

Conclusions:  While  the  cost  of  testing  and  counseling  exceeded  $2000,  the  counseling  portion 
of  the  cost  comprised  only  1 6%  of  the  total  cost.  If  testing  becomes  more  common,  costs  would 
be  expected  to  decrease  due  to  economies  of  scale.  The  cost  of  detecting  a  mutation  within  a 
population  of  women  is  highly  dependent  on  the  prevalence  of  the  mutation  in  the  population. 
Key  Words:  Cost  analysis,  Genetic  counseling,  BRCA1  susceptibility  mutations,  Hereditary 


breast  cancer 


INTRODUCTION 


Recent  advances  in  molecular  genetics  have  lead  to  the  isolation  of  the  BRCA1  and 
BRCA2  breast  cancer  susceptibility  genes  [1,2],  Mutations  in  these  genes  may  account  for  up  to 
10%  of  cases  of  breast  cancer  [3],  and  are  observed  in  a  significant  proportion  of  families  with 
multiple  cases  of  breast  and  ovarian  cancer  [4].  Women  who  carry  a  BRCA1  or  BRCA2 
mutation  have  an  estimated  55%  to  85%  lifetime  risk  of  breast  cancer,  and  a  15%  to  60%  risk  of 
ovarian  cancer  [5-8].  Testing  for  mutations  in  these  two  genes  is  now  available  commercially. 

Information  obtained  from  genetic  testing  may  enable  women  to  make  more  informed 
decisions  about  their  medical  management.  Women  who  test  positive  for  a  BRCA1  or  BRCA2 
mutation  have  several  options  for  cancer  screening  and  cancer  risk  reduction,  although  long-term 
studies  demonstrating  the  efficacy  of  these  strategies  in  mutation  carriers  are  not  yet  available. 
Women  could  choose  intensive  surveillance,  initiated  at  an  early  age,  to  maximize  the  chances  of 
detecting  a  cancer  early  [9].  Based  on  recent  clinical  trial  data,  tamoxifen  [10]  or  raloxifene  [11] 
may  be  a  consideration  for  breast  cancer  chemoprophylaxis,  although  data  about  the  effects  of 
these  drugs  in  mutation  carriers  are  not  yet  available.  However,  a  recent  study  demonstrated  that 
oral  contraceptive  use  reduced  the  risk  of  ovarian  cancer  in  women  with  a  BRCA1  or  BRCA2 
mutation  [12].  Women  with  a  mutation  may  also  opt  to  have  a  prophylactic  mastectomy  [13] 
and/or  oophorectomy,  to  decrease  the  risk  of  breast  and  ovarian  cancer,  respectively.  Several 
decision  analyses  [14,15]  have  suggested  that  a  prophylactic  mastectomy  may  prolong  life 
approximately  3  to  4  years  for  a  30  year  old  woman  with  a  BRCA1  susceptibility  mutation. 

BRCA1/2  genetic  testing  also  has  limitations  and  risks.  Those  testing  positive  may  face 
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insurance  or  employment  discrimination  [16],  and  may  encounter  potentially  high  medical  bills 
for  cancer  prophylaxis  or  surveillance  due  to  their  elevated  risk  of  developing  cancer.  Women 
testing  positive  may  also  have  higher  levels  of  distress  and  anxiety  than  those  testing  negative 
[17].  Psychological  distress  may  lead  to  avoidance  of  breast  cancer  screening  [18,19],  may 
interfere  with  comprehension  of  personal  risk  [20],  and  may  impact  on  treatment  or  surveillance 
choices  [21].  On  the  other  hand,  there  may  be  psychological  benefits  to  testing,  especially  for 
those  persons  in  high  risk  families  who  test  negative  [22].  However,  these  individuals  may  feel 
falsely  reassured  that  they  will  not  get  cancer  [16]  and  therefore  may  be  less  likely  to  adhere  to 
standard  screening  guidelines. 

Counseling  can  assist  women  considering  BRCA1/2  testing  in  making  informed 
decisions  about  undergoing  testing,  as  well  as  about  possible  surveillance  and  prophylactic 
options  based  upon  the  test  result.  Information  about  the  probability  of  having  a  mutation,  the 
risks  and  benefits  of  testing,  and  potential  options  if  test  results  are  positive  is  frequently 
provided  by  a  genetic  counselor  or  other  appropriate  clinician  (such  as  oncology  nurses, 
oncologists,  or  geneticists).  Pre-  and  post-test  genetic  counseling,  given  its  broad  and  complex 
nature,  is  time  intensive.  The  amount  of  time  and  level  of  expertise  necessary  for  adequate 
counseling,  while  necessary  for  informed  decision  making,  would  suggest  that  counseling  is 
expensive;  however,  the  cost  of  providing  this  counseling  has  not  been  well  described.  We 
examined  the  cost  of  providing  genetic  counseling  for  women  at  high  risk  for  carrying  a 
BRCA1/2  mutation  within  the  settings  of  a  research  study.  This  study  is  part  of  an  ongoing 
project  evaluating  the  costs  and  outcomes  of  BRCA1/2  genetic  counseling  and  testing. 

Clinicians  and  women  are  interested  in  breast  cancer  genetic  susceptibility  testing  [23- 
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25].  Clinicians  have  ordered  BRCA1/2  testing  outside  of  research  settings  [26],  and  some 
managed  care  organizations  are  covering  part  or  all  of  the  costs  of  these  genetic  tests  [27].  As 
BRCA1/2  counseling  and  testing  translates  from  research  to  clinical  settings,  it  is  important  to 
better  understand  the  costs  involved  in  providing  counseling  and  testing.  In  addition  to 
examining  the  costs  of  testing  and  counseling  within  a  research  setting,  we  examine  the  potential 
impacts  of  direct  physician  counseling  on  the  total  costs. 


METHODS 

Study  Population 

Eiligible  subjects  included  women  and  men  enrolled  in  a  study  prospective  cohort  study 
of  BRCA1/2  testing.  All  study  procedures  were  approved  by  the  Georgetown  University 
Institutional  Review  Board.  Eligible  participants  had  at  least  a  10%  prior  probability  of  carrying 
a  mutation  in  either  BRCA1  or  BRCA2,  consistent  with  published  recommendations  [28], 
Participants  were  identified  through  both  physician  referrals  and  self  referrals.  After  determining 
eligibility,  participants  completed  a  baseline  telephone  interview  to  collect  data  on  family 
history,  medical  history,  risk  factors,  and  psychogical  well-being.  After  providing  written 
informed  consent,  individuals  participated  in  a  pre-test  counseling  session  (see  below).  Those 
opting  for  genetic  testing  provided  a  blood  sample  for  mutation  analyses,  and  results  were 
disclosed  during  a  subsequent  genetic  counseling  session.  Probands,  the  first  individuals  in  a 
family  to  be  offered  testing,  were  women  with  a  diagnosis  of  breast  cancer  (or  in  rare  instances, 
men  with  a  diagnosis  of  breast  cancer)  or  ovarian  cancer,  often  at  a  young  age  and  in  conjunction 
with  a  family  history  of  these  diseases.  If  a  mutation  was  identified  in  the  family,  then  male  and 
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female  relatives  were  invited  to  participate  in  the  program.  All  genetic  counseling  and  testing 
was  offered  free  of  charge  to  the  participants.  Follow-up  interviews  to  assess  the  outcomes  of 
testing  are  completed  at  1,  6,  and  12  months  after  testing  (or  declining  test  results).  The  present 
study  focuses  on  testing  collected  at  the  pre-test  interview  and  counseling  visits. 

Genetic  Counseling  Procedures  and  Content 

The  majority  of  participants  completed  genetic  counseling  visits  with  one  of  two  board- 
eligible  or  board-certified  masters-level  genetic  counselors;  several  were  counseled  by  an 
oncology  nurse  with  training  in  cancer  genetics.  Pre-  and  post-test  genetic  counseling  was  a 
required  part  of  the  study  for  those  interested  in  testing.  Individual  disclosure  sessions  were 
performed  with  one  of  the  genetic  counselors,  and  in  some  cases,  a  medical  oncologist. 
Regardless  of  the  test  result,  the  genetic  counselor  contacted  the  participant  about  two  weeks 
after  the  result  was  given  for  an  unstructured  clinical  follow-up  telephone  call. 

The  content  of  the  genetic  counseling  sessions  was  standardized  but  not  scripted  for  each 
participant.  The  following  topics  were  addressed  in  the  pre-test  genetic  counseling  sessions:  (1) 
a  detailed  review  of  the  consultand’s  medical  and  family  history,  including  compilation  of  a 
multi  generation  pedigree;  (2)  an  overview  of  hereditary  breast  cancer  and  approach  to  risk 
assessment;  (3)  cancer  risks  associated  with  BRCA1  and  BRCA2  mutations;  (3)  autosomal 
dominant  inheritance  and  implications  for  relatives  according  to  the  pedigree;  (4)  options  for 
medical  management  including  surveillance  and  risk  reduction;  (5)  the  potential  benefits,  risks, 
and  limitations  of  testing,  including  provisions  for  confidentiality;  and  (6)  an  exploration  of  the 
patient’s  anticipated  response  to  test  results  and  coping  skills,  plans  for  communication  of  test 
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results,  and  resources  for  support.  The  post-test  session  included  a  review  of  pertinent  material 
from  the  first  session,  with  a  more  tailored  discussion  of  cancer  risks,  medical  management 
options,  risks  to  relatives,  and  coping  strategies.  Supportive  counseling  was  provided  as  needed. 

Measures 

Data  collected  for  the  present  analysis  included  time  costs  for  counselors  to  provide 
counseling  and  costs  for  participants  to  receive  counseling.  The  time  necessary  for  a  counselor 
to  counsel  a  patient  was  derived  from  two  sources.  First,  face-to-face  counseling  time  was 
determined  by  prospectively  recording  the  counseling  time  for  a  sample  of  191  patients.  Time 
data  were  recorded  using  a  categorical  scale  (<  1  hour,  1-1.5  hours,  >  1.5-2  hours,  >  2-2.5  hours, 
>  2.5  hours).  The  midpoint  of  each  category  was  used  to  estimate  the  time  for  each  patient;  the 
highest  category  was  assumed  to  have  a  time  of  2.5  hours.  Second,  counselors’  telephone 
follow-up  time  and  documentation  time  for  counseling  and  phone  calls  were  determined  by 
monitoring  the  counselors’  activities  during  a  3  week  period.  Activities  tracked  included  the 
time  required  to  provide  in-person  pre-test  genetic  counseling,  disclosure  of  test  results, 
telephone  follow-up,  in  addition  to  the  time  spent  preparing  for  the  counseling  session,  and  in 
documenting  patient  interactions,  including  genetic  counseling  summary  notes  for  the  chart  and 
the  patient.  The  program  counseled  both  probands  and  relatives  of  probands  who  had  known 
mutations.  We  based  the  counselor  time  costs  on  that  of  counseling  probands;  thus  the  cost  of 
counseling  that  we  calculate  assumes  no  prior  knowledge  of  mutations  in  the  participant’s 
family. 

The  time  that  participants  spent  traveling  to  the  study  site  was  determined  by  a  written 
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survey  administered  to  186  women  in  the  study.  Time  was  recorded  in  categories  of  <10 
minutes,  10-29  minutes,  30-59  minutes,  1-2  hours.,  >2  hours.  Category  midpoints  were  used  as 
the  estimated  travel  time.  Participants  were  asked  to  specify  a  time  if  the  highest  category  was 
chosen;  this  value  was  used  if  specified,  and  2  hours  was  used  if  the  value  was  not  specified. 

The  survey  also  asked  participants  whether  they  needed  child  or  adult  dependent  care  during  the 
time  that  they  were  in  counseling. 

Data  Analysis 

To  determine  the  resources  necessary  for  providing  genetic  counseling  and  testing,  we 
calculated  the  average  national  costs  as  opposed  to  the  charges  for  providing  these  services. 

Costs  considered  in  this  analysis  include:  personnel  costs,  non-personnel  related  costs  involved 
in  providing  counseling  and  testing,  and  patient  costs  of  receiving  counseling.  We  divided  costs 
into  two  categories:  those  associated  with  genetic  counseling,  and  the  additional  costs  associated 
with  genetic  testing  and  disclosure  of  results.  All  costs  are  presented  in  1998  dollars. 

Personnel  costs  included  the  costs  of  the  counselor’s  time  and  the  time  of  clerical  or 
receptionist  staff.  The  time  spent  by  the  counselor  in  preparation,  documentation,  and  telephone 
follow-up  was  estimated  by  determining  the  ratio  of  these  times  to  time  spent  in  face-to-face 
counseling,  and  then  multiplying  the  face-to-face  counseling  time  by  these  ratios.  Cost  of  the 
counselor’s  time  for  one  patient  was  determined  by  multiplying  the  total  number  of  hours  for 
face-to-face  counseling,  preparation,  documentation,  and  phone  calls  spent  by  the  counselor  by 
the  average  hourly  wage  plus  fringe  benefit  cost  for  genetic  counselors,  as  determined  by  a 
national  survey  of  genetic  counselors  [29,30].  This  survey  of  816  genetic  counselors  was 
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conducted  in  May,  1998.  We  estimated  an  hourly  wage  and  fringe  rate  based  upon  average 
salary  in  the  U.S.,  and  assuming  that  the  annual  salary  and  fringe  total  was  based  upon  2,000 
working  hours  per  year. 

The  cost  of  clerical  time  was  determined  by  estimate  of  the  counselors,  including  time  to 
assemble  patient  materials,  type  appointment  letters,  and  review  materials  returned  by  patients 
for  completeness.  This  time  was  multiplied  by  an  average  hourly  cost  based  upon  the  median 
weekly  earnings  for  clerical  personnel  [31].  Counselors’  office  space  necessary  for  counseling 
was  calculated  using  the  cost  to  the  institution  of  the  counselors’  office  space,  pro-rated  for  the 
time  spent  providing  counseling  services  to  one  consultand. 

We  considered  two  main  costs  for  the  patient  in  receiving  counseling:  the  costs  of  the 
time  in  counseling,  including  the  travel  time  to  reach  the  counselor’s  office,  and  the  costs  of 
providing  short-term  dependent  care  (if  any)  while  the  patient  was  at  counseling.  Time  costs 
were  determined  using  the  average  sex  and  age-specific  hourly  wage  rates  provided  by  the 
Bureau  of  Labor  Statistics  [32]  for  an  employed  woman  of  the  average  age  of  the  cohort 
multiplied  by  the  average  counseling  and  travel  times  for  the  participants.  Dependent  care  costs 
were  estimated  for  those  women  reporting  needing  this  care  by  taking  the  time  necessary  to 
receive  counseling  multiplied  by  an  estimate  of  $8  per  hour. 

Costs  of  testing  and  disclosure  were  calculated  as  follows.  Personnel  costs  to  provide 
testing  and  disclosure  include  the  cost  of  the  genetic  counselor’s  time  to  disclose  the  results  to 
the  woman  and  the  cost  of  a  phlebotomist’s  time  to  draw  blood  for  genetic  testing.  While  a 
medical  oncologist  had  previously  been  present  with  the  counselor  for  disclosure  of  results  to 
those  who  tested  positive  for  a  mutation,  the  program’s  current  practice  is  to  have  the  counselor 
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alone  provide  disclosure;  thus,  personnel  costs  included  the  counselor’s  time  but  not  an 
oncologist’s  time.  Phlebotomists  were  asked  to  estimate  the  time  necessary  to  draw  blood  for 
genetic  testing;  this  time  was  multiplied  by  the  average  salary  plus  fringe  benefit  cost  for  a 
phlebotomist  at  our  institution.  Participant  costs  were  calculated  in  a  similar  fashion  to  those  for 
the  genetic  counseling. 

Non-personnel  costs  of  testing  included  cost  to  the  institution  of  phlebotomy  materials 
and  the  cost  of  the  test  itself.  The  cost  of  testing  is  based  upon  the  cost  of  providing  full  gene 
sequencing  for  BRCA1  and  BRCA2;  the  cost  of  this  test  is  estimated  using  the  retail  charge  for 
commercially  available  full  gene  sequencing  (Myriad  Genetics,  Inc.,  Salt  Lake  City,  Utah)  using 
an  estimated  government  charge-to-cost  ratio  of  1.4:1. 

We  performed  two  sensitivity  analyses  to  examine  changes  in  our  assumptions  about  the 
costs  involved  in  counseling  and  testing.  First,  since  the  cost  of  testing  is  estimated  from  a  retail 
charge,  we  examined  the  effects  of  varying  the  charge-to-cost  ratio  used  to  calculate  the  cost. 
Second,  to  examine  the  effects  of  physician  counseling  instead  of  genetic  counselor-based 
counseling,  we  used  an  estimated  physician  salary  of  $150,000  per  year,  plus  a  23%  fringe 
benefit  rate,  to  calculate  a  representative  hourly  time  cost  for  physician  counseling.  The  cost  of 
physician-based  counseling  and  testing  was  then  calculated  as  a  function  of  the  time  spent  by 
physicians  compared  to  genetic  counselors. 

To  examine  the  costs  of  screening  in  different  populations,  we  estimated  the  cost  of 
counseling  and  testing  that  would  be  necessary  on  average  to  find  one  BRCA1  or  BRCA2 
mutation  in  these  populations.  To  perform  this  analysis,  we  first  calculated  the  number  needed  to 
test  to  find  a  mutation,  defined  as  the  inverse  of  the  prevalence  of  the  mutations  in  the  population 
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of  interest.  We  assumed  that  counseling  and  testing  would  consist  of  full  pre-test  counseling  as 
represented  by  the  proband  counseling  in  CARE,  and  that  full  gene  sequencing  followed  by  post¬ 
test  counseling.  Thus,  the  cost  of  finding  a  mutation  is  calculated  by: 

[COSt Counseling  Cost  Disclosure ,  Testing  ] 

Cost  =  - 


prevalence 


RESULTS 

Cohort  Characteristics 

Participants  in  the  program  had  an  average  age  of  47.3  years  (s.d.  12.2).  Of  the  181 
participants  for  whom  data  on  time  of  counseling  are  available,  127  (70.2%)  were  affected  either 
by  breast  or  by  ovarian  cancer.  One  hundred  twenty  three  participants  (68.0%)  were  probands, 
and  58  were  relatives  of  probands  with  known  mutations.  There  were  161  women  and  20  men  in 
the  study;  only  3  of  the  males  were  probands.  Genetic  test  results  were  available  for  159  of  these 
participants;  38  (23.9%)  tested  positive  for  a  known  deleterious  BRCA1  or  BRCA2  mutation. 

Counseling  Costs 

Figure  1  shows  the  distribution  of  counseling  times  for  the  cohort  by  cancer  status.  On 
average,  the  counselors  spent  1 .64  hours  (s.d.  0.40)  of  time  in  face-to-face  counseling  for  each 
proband  in  the  study,  significantly  longer  than  the  average  1 .33  hours  (s.d.  0.43)  spent  counseling 
relatives  (pO.0001  by  two-tailed  t-test).  For  this  time  spent  with  a  proband,  the  counselors  spent 
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approximately  0.47  hours  in  phone  conversations  with  the  participant,  and  another  2.15  hours 
preparing  for  and  documenting  the  counseling,  for  a  total  time  of  4.3  hours  spent  by  the 
counselor  in  order  to  provide  counseling  for  1  participant.  Costs  of  counselor  time  were 
calculated  using  a  national  average  of  salary  plus  fringe  benefits  of  $53,755  per  year,  or  an 
average  hourly  rate  of  $26.88  per  hour.  Using  this  rate,  we  calculate  a  total  cost  of  counselors’ 
time  of  $  1 14  per  proband  (Table  1). 

The  costs  of  clerical  time  and  participant  time  are  shown  in  table  2.  These  costs  are  based 
upon  an  estimate  of  30  minutes  of  clerical  time  necessary  for  each  proband  counseled,  and  of  an 
average  of  5.51  time  spent  by  participants  undergoing  counseling.  An  average  of  14%  of 
participants  need  a  care-giver  for  a  child  or  dependent  adult  during  the  counseling  session.  Non¬ 
personnel  costs  for  counseling  include  the  office  space  for  the  counseling  session. 

Testing  Costs 

The  additional  costs  associated  with  receiving  testing  in  addition  to  counseling  are  also 
listed  in  Table  1.  Costs  include  the  costs  of  the  phlebotomist’s  time,  estimated  by  our 
phlebotomists  at  30  minutes  average  per  person.  This  estimate  encompassed  time  to  complete 
test  requisition  forms  and  delivery  of  samples.  For  patients  who  opted  to  obtain  their  test  results, 
an  additional  0.60  hours  (s.d.  0.29)  of  face-to-face  counseling,  on  average,  was  required  to 
disclose  the  result  to  the  participant.  The  major  cost  of  testing  is  the  gene  sequencing  itself. 

Sensitivity  Analyses 
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Charge-to-Cost  Ratio 

Our  baseline  analysis  assumes  the  charge  of  $2400  and  a  charge-to-cost  ratio  of  1 .4: 1 .  If 
the  charge-to-cost  ratio  is  larger,  representing  a  greater  difference  between  the  charge  for  the  test 
and  the  cost  of  the  test,  then  the  cost  of  the  test  will  be  lower.  If  the  charge-to-cost  ratio  is  2: 1, 
then  the  cost  of  the  test  will  be  $1200,  and  the  total  cost  of  counseling  and  testing  will  be  $1537, 
with  the  cost  of  the  test  comprising  78%  of  the  total  cost. 

Physician  Counseling 

Our  analysis  examines  the  cost  of  having  genetic  counselors  provide  counseling  and 
disclosure  of  results.  What  would  happen  to  the  cost  of  counseling  and  testing  if  physicians 
provided  this  counseling  and  disclosure  instead  of  counselors?  Table  2  shows  the  impact  on 
costs  of  physicians  providing  counseling,  as  a  function  of  the  total  time  spent  to  provide 
counseling  (including  preparation,  counseling,  documentation,  and  follow-up  phone  calls), 
expressed  as  a  percentage  of  the  time  spent  by  the  genetic  counselors  in  this  study.  Physician 
counseling,  even  if  much  shorter  than  counseling  by  a  genetic  counselor,  does  not  have  a  large 
impact  on  total  cost;  even  if  the  total  physician  time  is  5  minutes,  the  total  cost  of  testing  and 
counseling  are  reduced  only  9.1%  below  the  baseline  cost. 

Cost  of  Finding  a  Mutation 

Table  3  shows  the  average  cost  of  counseling  and  testing  needed  to  be  performed  to 
detect  one  susceptibility  mutation  in  various  populations;  we  assume  for  this  analysis  that  the 
people  tested  do  not  have  relatives  with  known  mutations,  so  the  cost  is  based  upon  counseling 
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and  full  gene  sequencing.  In  our  research  setting  of  counseling  high  risk  participants,  the 
prevalence  of  a  deleterious  BRCA1  or  BRCA2  mutation  is  26%;  therefore,  on  average,  4 
participants  need  to  be  tested  to  find  one  mutation.  At  the  other  extreme,  given  the  low 
prevalence  of  the  mutation  in  otherwise  unselected  women  in  the  general  US  population,  714 
women  would  need  to  be  tested  on  average  to  find  a  single  mutation.  Using  our  estimate  of  the 
cost  of  counseling  and  testing,  the  average  cost  of  finding  a  mutation  would  be  about  $8,600  for 
the  high-prevalence  CARE  sample,  but  testing  unselected  women  in  the  US  population  would 
cost  approximately  $1.5  million  to  detect  a  mutation  (Table  3). 


DISCUSSION 


There  are  potential  benefits  to  testing  individuals  at  high-risk  for  carrying  a  BRCA1  or 
BRCA2  mutation.  However,  there  are  also  substantial  costs  associated  with  this  testing, 
exceeding  $2000  for  the  combination  of  genetic  counseling  and  testing.  The  major  expense  for 
this  combination  is  the  genetic  test  itself,  for  which  we  used  the  estimated  cost  of  full  gene 
sequencing.  Currently,  there  are  over  400  known  or  suspected  deleterious  mutations  identified 
for  the  BRCA1  and  BRCA2  genes  [33].  Many  families  harbor  "private"  mutations  that  have 
never  been  reported  before,  but  which  are  known  to  be  deleterious.  Full  gene  sequencing  is 
considered  to  be  the  most  sensitive  method  of  detecting  these  mutations  [34].  However,  in 
certain  populations,  a  few  "founder"  mutations  appear  to  account  for  the  majority  of  detectable 
alterations  in  BRCA1  and/or  BRCA2.  For  example,  common  founder  mutations  have  been 
reported  in  individuals  of  Ashkenazi  Jewish  [8],  Icelandic  [35],  or  French  Canadian  [36]  descent. 
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Less  expensive  tests  to  detect  these  mutations  are  available.  In  addition,  in  most  instances, 
relatives  of  an  individual  with  a  documented  mutation  can  be  tested  only  for  the  mutation  found 
in  their  family.  Judicious  use  of  such  tests  may  reduce  the  overall  cost  of  testing.  For  instance, 
in  Ashkenazi  Jews,  a  less  expensive  panel  to  detect  common  founder  mutations,  followed  by  full 
gene  sequencing  if  the  test  panel  does  not  detect  a  mutation,  may  be  a  less  costly  method  of 
detecting  mutations.  Also,  if  testing  became  more  common,  economies  of  scale  may  reduce  the 
cost  of  full  gene  sequencing,  eg.  by  allowing  the  tests  to  be  run  in  larger  batches  decreasing  the 
labor  cost  for  each  test  in  the  batch. 

The  genetic  counseling  session  represented  only  1 0%  of  the  total  cost  of  counseling  and 
testing.  While  counseling  is  a  time-intensive  procedure,  requiring  a  total  of  4.3  hours  of  the 
counselor’s  time,  the  cost  of  providing  this  counseling  is  small  in  relation  to  the  cost  of  the  test. 
Genetic  counseling  should  be  considered  as  part  of  the  informed  consent  process,  and  helps  to 
ensure  that  individuals  make  knowledgeable  choices  about  testing.  This  process  maximizes  the 
likelihood  that  individuals  will  derive  some  benefits  from  testing,  while  minimizing  the  chances 
of  adverse  or  unanticipated  effects.  Moreover,  the  potential  to  misinterpret  test  results  exists  [37] 
and  could  have  substantial  implications  for  patients  and  families.  Women  may  prefer  obtaining 
pretest  counseling  with  a  genetic  counselor  over  either  an  oncologist  or  primary  care  physician, 
particularly  if  they  desire  to  discuss  psychosocial  issues  [38].  Therefore,  we  strongly  advocate 
that  genetic  testing  be  performed  only  in  conjunction  with  genetic  counseling,  consistent  with 
other  published  recommendations  [28,39].  In  addition,  given  the  time  intensive  and  complex 
nature  of  such  counseling,  it  is  unlikely  that  offering  such  services  will  be  feasible  for  most 
physicians.  Thus,  a  referral  to  a  genetic  counselor  or  other  specialized  provider  will  be 
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necessary.  Since  the  cost  of  the  test  is  the  largest  part  of  the  total  cost  of  counseling  and  testing, 
representing  83%  of  the  total,  physician  counseling  would  not  result  in  a  large  reduction  in  costs 
even  if  much  less  time  was  spent  by  the  physicians  than  by  the  counselors. 

The  average  cost  of  finding  a  mutation  in  the  population  depends  on  the  prevalence  of  the 
mutations  in  the  populations.  The  values  in  Table  3  represent  a  large  range  of  costs  for  finding  a 
mutation;  this  large  range  is  a  consequence  of  the  prevalence  in  the  denominator  of  the  equation 
to  determine  the  average  cost  to  find  a  mutation.  As  the  prevalence  approaches  0,  the  cost  of 
finding  a  single  mutation  approaches  infinity.  While  this  study  only  examines  costs,  not 
effectiveness,  it  is  unlikely  that  unselected  counseling  and  testing  of  women  in  the  general 
population  will  be  cost-effective,  since  the  cost  of  finding  a  mutation  is  so  high  that  it  is  very 
unlikely  that  the  benefit  produced  will  justify  the  cost  of  counseling  and  testing. 

Several  caveats  should  be  considered  when  evaluating  our  results.  First,  the  costs 
calculated  in  this  study  are  the  costs  associated  with  a  research  program,  and  not  those  of 
standard  clinical  practice.  BRCA1  and  BRCA2  gene  testing  is  still  generally  considered  a 
research  tool,  although  the  tests  are  now  commercially  available  for  use  in  clinical  practice.  As 
providing  testing  is  a  major  portion  of  the  costs,  we  do  not  expect  the  overall  costs  of  counseling 
plus  testing  to  change  significantly  in  clinical  practice  unless  the  type  of  test  used  were  to 
change.  We  are  interested  in  costs  in  this  study,  not  charges,  to  reflect  the  amount  of  resources 
(as  measured  by  health  care  dollars)  to  provide  counseling  and  testing.  Our  value  used  for  the 
cost  of  full  gene  sequencing  is  an  estimate  based  upon  the  model  of  using  commercial  testing. 
The  cost  of  producing  a  product  in  private  industry  is  generally  not  a  matter  of  public  record,  so 
we  are  unable  to  provide  an  exact  accounting  of  this  cost.  To  estimate,  we  use  an  approximate 
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governmental  charge-to-cost  ratio.  The  estimate  is  similar  to  an  accounted  cost  of  full  gene 
sequencing  of  the  COL2A1  gene  [40]. 

Second  ,  our  study  evaluated  counseling  at  only  one  location;  content  and  delivery  of 
counseling  may  differ  at  other  locations,  resulting  in  differing  costs.  While  the  content  of  genetic 
counseling  for  hereditary  breast  cancer  is  likely  to  have  similar  components  in  a  clinical  setting 
(Schneider),  the  risk  level  of  the  patient,  sociodemographic  factors  such  as  education  level,  and 
protocols  of  individual  centers  may  vary.  For  example,  some  centers  have  designed  their  clinics 
such  that  patients  are  seen  by  a  multi  disciplinary  team  including  medical  onocologists,  genetic 
counselors,  nurses,  and  psychologists  [41-43],  In  some  cases,  group  sessions  may  be  conducted 
for  pretest  education  [22];  however,  disclosure  of  test  results  should  take  place  on  an  individual 
basis.  Finally,  while  we  considered  the  costs  of  the  counseling  and  testing,  the  benefits  are  not 
fully  described.  Decision  models  would  suggest  that  in  those  with  a  BRCA1/2  mutation 
prophylactic  surgery  may  be  beneficial  [14,15,44],  and  that  testing  some  high-risk  women  will 
improve  their  outcomes  if  they  make  decisions  about  prophylactic  surgery  based  upon  their  test 
result  [44]. 

In  conclusion,  genetic  counseling  and  testing  are  associated  with  significant  costs.  If 
testing  is  considered,  detailed  accounting  of  the  risks  and  benefits  should  be  provided  to  the 
consultand;  this  counseling  can  be  performed  for  a  fraction  of  the  cost  of  the  test  itself.  Whether 
the  costs  of  counseling  and  testing  of  women  at  risk  for  a  mutation  is  justified  by  the  benefits  of 
these  interventions  has  yet  to  be  determined,  and  will  be  the  subject  of  future  work. 
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Table  1.  Costs  of  Genetic  Counseling  and  Testing 


Category 

Cost 

Counseling  Costs 

Counselor  costs 

$114 

Ancillary  personnel  costs 

$7 

Participant  costs 

$80 

Non-personnel  costs 

$7 

Total  Counseling  Costs 

$208 

Testing  and  Results  Disclosure  Costs 

Counselor  disclosure  costs 

$42 

Participant  costs 

$72 

Phlebotomist  cost 

$7 

Phlebotomy  material,  office  space 

$8 

Gene  Sequencing 

$1714 

Total  Testing  and  Disclosure  Costs 

$1843 

Total  Counseling  +  Testing  Costs 

$2051 
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Table  2.  Cost  for  Physician-Based  Counseling  and  Testing 


Total  Time 

%  Time  of 

Counselor 

Cost 

%  Reduction  of 

Cost* 

1.06  hr. 

25% 

$1997 

2.6% 

25  min. 

10% 

$1948 

6.9% 

15  min 

6% 

$1887 

8.0% 

5  min. 

2% 

$1864 

9.1% 

*  Reduction  in  cost  compared  to  baseline  analysis. 
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Table  3.  Cost  of  Detecting  a  BRCA1  or  BRCA2  Mutation* 


Population 

Mutation 

Reference 

Cost  to  Detect 

Prevalence 

Mutation 

CARE 

25.6% 

$8,582 

Breast  Cancer  21-44 

7.2% 

[45] 

$28,489 

y.o. 

Breast  Cancer, 

2.6% 

[46] 

$78,892 

unselected 

U.S.  Population 

0.14% 

[47] 

$1,464,137 

*  Average  cost  of  testing  and  counseling  for  women  in  the  population  of  interest  necessary  on 
average  to  have  one  positive  test  for  a  BRCA1  or  a  BRCA2  mutation,  assuming  the  use  of  full 
gene  sequencing,  and  that  the  test  is  the  gold  standard  diagnosis  of  a  mutation. 
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Figure  1 .  Distribution  of  time  taken  to  provide  face-to-face  genetic  counseling  to  women  at  risk 
for  carrying  a  BRCA1/2  breast  cancer  susceptibility  mutation. 
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Abstract 

Objective — To  determine  the  public  health 
benefits  of  making  nicotine  replacement 
therapy  available  without  prescription,  in 
terms  of  number  of  quitters  and  life 
expectancy. 

Design — A  decision-analytic  model  was 
developed  to  compare  the  policy  of 
over-the-counter  (OTC)  availability  of 
nicotine  replacement  therapy  with  that  of 
prescription  (R)  availability  for  the  adult 
smoking  population  in  the  United  States. 
Main  outcome  measures — Long-term 
(six-month)  quit  rates,  life  expectancy, 
and  smoking  attributable  mortality 
(SAM)  rates. 

Results — OTC  availability  of  nicotine 
replacement  therapy  would  result  in 
91  151  additional  successful  quitters  over 
a  six-month  period,  and  a  cumulative 
total  of  approximately  1.7  million 
additional  quitters  over  25  years.  All¬ 
cause  SAM  would  decrease  by  348  deaths 
per  year  and  2940  deaths  per  year  at  six 
months  and  five  years,  respectively. 
Relative  to  R  nicotine  replacement 
therapy  availability,  OTC  availability 
would  result  in  an  average  gain  in  life 
expectancy  across  the  entire  adult 
smoking  population  of  0.196  years  per 
smoker.  In  sensitivity  analyses,  the 
benefits  of  OTC  availability  were  evident 
across  a  wide  range  of  changes  in  baseline 
parameters. 

Conclusions — Compared  with  R  availabil¬ 
ity  of  nicotine  replacement  therapy,  OTC 
availability  would  result  in  more  success¬ 
ful  quitters,  fewer  smoking- attributable 
deaths,  and  increased  life  expectancy  for 
current  smokers. 
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Introduction 

Smoking  cessation  and  prevention  strategies 
hold  tremendous  potential  to  improve  public 
health.1  Smoking-attributable  mortality  is  now 
estimated  at  more  than  400  000  deaths  per 
year  and  the  health  benefits  of  quitting  at  any 
age  have  been  well  documented.2  Although 
over  70%  of  smokers  would  like  to  quit 
smoking,3  less  than  5%  of  self-quitters  success¬ 
fully  stop  smoking  for  six  months  or  more,4  a 
figure  considerably  lower  than  the  10-30% 
quit  rates  produced  by  smoking  cessation  pro¬ 
grammes  using  prescription  (R)  nicotine 
replacement  products  (transdermal  patches  or 


polacrilex  gum).5'7  Although  smoking  cessation 
programmes  are  more  efficacious  than 
self-quitting,  considerable  evidence  suggests 
that  most  smokers  are  reluctant  to  participate 
in  cessation  programmes.8-10  This  suggests  that 
making  nicotine  replacement  products  avail¬ 
able  outside  formal  cessation  programmes  may 
increase  smoking  cessation  rates  among 
American  smokers.  One  strategy  to  make  nico¬ 
tine  replacement  products  more  available  to 
self-quitters  is  to  make  them  available  over  the 
counter  (OTC).11  12 

In  July  1996,  the  FDA  first  approved 
over-the-counter  sales  of  one  brand  of  nicotine 
patch.13  The  patches  appear  to  be  a  popular 
cessation  aid;  by  the  end  of  1996,  one  brand  of 
OTC  nicotine  patch,  Nicoderm  CQ,  had  sold 
over  3.2  million  units  (unpublished  data, 
SmithKline  Beecham,  Inc.).  Use  of  nicotine 
replacement  therapy  has  been  estimated  to 
increase  by  over  150%  since  nicotine  patches 
and  nicotine  gum  have  become  available  with¬ 
out  prescription.14  An  accurate  estimate  of  the 
potential  public  health  benefits  of  the  policy  of 
making  nicotine  replacement  available  without 
prescription  depends  upon  formal  analysis  that 
models  the  anticipated  benefit  based  upon  spe¬ 
cific,  empirically  derived  assumptions.  The 
current  study  used  decision-analytic  tech¬ 
niques  to  compare  the  public  health  impact  of 
prescription  with  over-the-counter  nicotine 
replacement  therapy  availability.  The  analyses 
used  data  on  the  estimated  percentage  of 
American  smokers  who  would  quit  success¬ 
fully  per  year,  and  on  estimated  reductions  in 
smoking-attributable  mortality,  derived  from 
sources  available  before  nicotine  replacement 
was  available  OTC  in  the  United  States,  or 
from  post-marketing  surveillance  after  nicotine 
replacement  was  available  without  prescrip¬ 
tion. 


Methods 

We  constructed  a  simulation  model15  using  a 
computer  spreadsheet  (Microsoft  Excel  for 
Windows  version  5.0,  Microsoft  Corporation, 
Redmond,  Washington)  to  compare  the  public 
health  impact  of  making  nicotine  replacement 
therapy  (NRT)  by  transdermal  patch  or  by 
nicotine  polacrilex  gum  available  over  the 
counter  (OTC  scenario)  with  the  practice  of 
prescription-only  availability  (R  scenario).  We 
used  data  from  non-prescription  availability 
Nicoderm  patch  studies  conducted  by  Alza 
Corporation  as  proxy  for  over-the-counter 
nicotine  replacement  in  general,  due  to  the 
availability  of  over-the-counter  data  for  this 
particular  product.  Outcomes  determined  for 
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Table  1  Model  parameters 


Parameter 

Value* 

Sources 

OTC  scenario 

Probability  of  using  NRT  if  attempting  to  quit 

0.35 

8,  14 

Probability  of  quitting  six  months  using  NRTf 

0.106 

19 

B  Scenario 

Probability  of  using  NRT  if  attempting  to  quit 

0.14 

8* 

Probability  of  quitting  six  months  using  NRTf 

0.106 

19 

Both  scenarios 

Probability  of  attempting  to  quit  by  any  method 

0.31 

17| 

Probability  of  quitting  six  months  for  those 
attempting  without  NRTf 

0.049 

4,  24 

Markov  models 

One-year  probability  of  relapse  for  quitters  in 
first  two  years 

0.11 

21 

One-year  probability  of  relapse  for  long-term 
quitters 

0.024 

21 

Relative  risk  of  death,  current  smoker  to  former 
smoker  (age  18-29  years) 

1.0 

★  ★ 

Relative  risk  of  death  for  current  smoker  to 
former  smoker  (age  ^30  years) 

Age  and  sex  dependent 
(range:  1.2-2. 5) 

1,  17,23ft 

One-year  probability  of  death,  former  smoker 

Age  and  sex  dependent 
(range:  0.0051-0.18) 

16 

OTC  =  over  the  counter;  NRT  =  nicotine  replacement  therapy. 

*Values  for  table  1  are  presented  as  the  weighted  average  of  values  across  age  and  sex  strata. 
fBased  on  self-reported  continuous  quit  rates  in  OTC  setting;  see  text. 
fBased  on  all  reported  NRT  use  (patch  and  gum)  from  Pierce  et  al  [8] 

§Based  on  the  1992  National  Health  Interview  Survey  data  from  the  National  Center  for  Health 
Statistics  on  CD-ROM.  These  estimates  were  computed  by  Dr  SS  Smith,  who  is  solely 
responsible  for  the  accuracy  and  appropriateness  of  the  calculations. 

^Estimates  were  based  on  two  stage  DEALE  transformations  [  1 4]  to  estimate  yearly  relapse 
transition  probabilities  for  short-term  (1-2  year)  and  long-term  quitters  based  on  National 
Health  and  Nutrition  Examination  Survey  data. 

**No  data  were  available  for  this  age  group,  so  we  used  a  conservative  assumption  that  the 
mortality  was  not  increased  in  current  smokers  relative  to  former  for  those  less  than  30  years 
old. 

ffEstimates  were  derived  from  the  Cancer  Prevention  Study  II  (CPS-II),  using  the  above 
sources,  as  well  as  unpublished  CPS-II  data  provided  by  MJ  Thun  (personal  communication). 
Data  are  stratified  by  age  and  sex,  but  are  independent  of  duration  of  abstinence  for  former 
smokers. 


both  the  OTC  and  R  scenarios  included:  (a) 
the  total  number  of  smokers  who  quit  at  six 
months;  (b)  overall  smoking-attributable 
mortality;  and  (c)  life  expectancy  of  an  average 
smoker  using  state-transition  (Markov)  model¬ 
ling. 


DATA  SOURCES 

Modelling  required  estimates  derived  from 
diverse  sources.  A  medline  literature  search 
was  conducted  for  relevant  literature  on  model 
parameters.  Whenever  possible,  effectiveness 
data  was  preferentially  chosen  over  efficacy 
data.  Population  estimates  were  based  on  1990 
census  data.16  In  addition,  several  national  sur- 
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Figure  1  Decision  tree  for  determining  the  public  health  benefits  of  the  two  scenarios  of 
availability  of  nicotine  replacement  therapy.  Public  health  benefits  shown  in  the  tree  include 
the  number  of  quit  attempts  and  the  number  of  long-term  (six-month)  quits.  NRT  = 
nicotine  replacement  therapy ,  OTC  =  over  the  counter,  B  —  prescription. 


veys  were  used  to  provide  population-based 
estimates,  including  the  1990  and  1992 
National  Health  Interview  Surveys,17  18 
(NHIS)  to  provide  estimates  of  smoking  preva¬ 
lence  and  smoking  cessation  attempts,  and  the 
National  Health  and  Nutrition  Examination 
Survey-I  (NHANES-I)  and  the  NHANES 
Epidemiologic  Followup  Survey2  to  provide 
the  probability  of  smoking  relapse. 

Estimates  of  the  rate  of  use  of  nicotine 
replacement  in  the  OTC  scenario  were  based 
on  marketing  surveillance  of  nicotine 
replacement  therapy  use,  performed  by 
Shiffman  and  colleagues.14  These  investigators 
determined  the  ratio  of  use  of  nicotine 
products  for  non-prescription  availability  com¬ 
pared  with  prescription  availability.  We  used 
this  ratio  multiplied  by  our  estimates  for 
prescription  use  of  nicotine  replacement 
therapy  to  calculate  the  rates  of  use  in  the  over- 
the-counter  setting. 

Smoking  cessation  rates  for  NRT  quitters 
under  both  scenarios  were  derived  from  a  pro¬ 
spective  trial  of  simulated  non-prescription 
nicotine  patch  use.19  As  noted,  we  use  nicotine 
patch  data  as  a  proxy  for  nicotine  replacement 
therapy  in  general,  due  to  the  availability  of  the 
data  on  over-the-counter  use  for  this  form  of 
replacement.  A  prospective  cohort  study  was 
conducted  using  2367  participants  recruited 
from  public  locations  such  as  shopping  malls; 
participants  purchased  patches  at  estimated 
retail  price,  and  were  followed  up  to  determine 
quit  rates.  Participants  lost  to  follow  up  in  this 
study  were  considered  to  have  relapsed.  We 
assume  for  this  analysis  that  the  six-month  quit 
rates  for  smokers  using  nicotine  replacement 
was  equivalent  in  the  OTC  and  R  scenarios. 
Post-marketing  surveillance  using  retrospective 
cohort  data  on  prescription  nicotine  patch 
use19  suggests  that  the  six-month  quit  rate  may 
actually  be  lower  in  the  prescription  setting. 
Thus,  this  assumption  is  a  conservative  one 
which  will  bias  the  analysis  in  favour  of  the 
prescription  scenario  by  underestimating  the 
over-the-counter  public  health  benefit.  We 
examine  changes  in  this  assumption  in 
sensitivity  analysis. 

Whenever  possible,  age-specific  and  sex- 
specific  data  were  used  in  the  model.  All  quit 
rates  are  based  upon  self-reported  continuous 
quit  rates  which  were  the  most  consistently 
available  data.  Table  1  provides  a  summary  of 
parameters  used  for  the  baseline  case  for  the 
model.  (Parameter  estimates  stratified  by  age 
and  sex  from  these  studies  are  available  in  a 
technical  report  available  on  request  from  the 
authors.) 

THE  DECISION  MODEL 

A  decision  tree  was  constructed  (figure  1)  to 
estimate  the  number  of  current  smokers  who 
would  quit  long-term  (six  months)  in  the  OTC 
and  IJ  scenarios  for  each  age  and  sex  stratum. 
In  both  scenarios,  a  smoker  has  a  chance  of 
making  a  quit  attempt  using  nicotine 
replacement  therapy,  a  chance  of  making  a  quit 
attempt  without  nicotine  replacement,  and  a 
chance  of  not  making  a  quit  attempt.  We 
assume  for  the  baseline  analysis  that  the  total 
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Table  2  Baseline  results 


B  Scenario* 

OTC  Scenariof 

Number  of  adult  smokers  in  the  United  States 

47  002  476 

47  002  476 

Number  willing  to  try  NRT  per  year 

1  014  630 

2  556  867 

Willing  to  try  NRT  per  year  (%) 

2.2 

5.4 

Quit  rate  of  smokers  using  NRT  at  six  months  (%) 

10.8 

10.8 

Number  of  quits  using  NRT  at  six  months 

109  685 

276  405 

Gain  in  number  of  quits  for  OTC  scenario  at  six  months 

NA 

91  151 

Total  number  of  quits  at  six  months 

420  330 

511  480 

Life  expectancy  of  average  smoker  (years) 

34.211 

34.407 

Gain  in  life  expectancy  for  average  smoker  (years) 
Smoking-attributable  mortality  rate  (based  on  six-month 

NA 

0.196 

data)  (deaths  per  year) 

Reduction  in  smoking-attributable  mortality  rate 

412  617 

412  269 

(based  on  six-month  data)  (deaths  per  year) 

Reduction  in  smoking-attributable  mortality  rate  for  OTC 

NA 

348  (0.1%) 

scenario  (based  on  five-year  data)  (deaths  per  year) 

NA 

2940  (0.7%) 

*Nicotine  replacement  therapy  (NRT)  available  only  by  prescription, 
f Nicotine  replacement  therapy  available  over  the  counter  (OTC). 
NA  =  not  applicable. 


chance  of  making  a  quit  attempt  by  any 
method  is  the  same  for  both  scenarios.  We  also 
assume  that  any  patterns  in  changes  of  use  of 
other  smoking  cessation  methods,  such  as 
behavioural  counseling,  would  not  significantly 
affect  cessation  rates  for  smokers  quitting 
without  nicotine  replacement  in  either  scenario 
of  nicotine  replacement  availability.  Both  of 
these  assumptions  were  examined  in  sensitivity 
analysis. 

Markov  state-transition  models20  were 
created  to  estimate  the  life  expectancy  of  an 
average  person  in  each  stratum.  Each  model 
consisted  of  five  states,  representing:  current 
smokers;  those  quitting  for  a  year  or  less;  those 
who  have  quit  for  one  to  two  years;  long-term 
quitters;  and  those  who  have  died.  These  state 
transition  models  represent  each  smoker  in  the 
simulation  as  being  in  one  of  the  five  mutually 
exclusive  states  for  any  particular  one-year 
period.  Probabilities  were  calculated  for  a  per¬ 
son  in  one  state  (for  example,  long-term 
quitter)  to  transition  to  any  other  state  (such  as 
smoking)  in  the  following  year.  The  three  quit 
states  allow  representation  of  a  lower  relapse 
rate  for  longer  term  quitters  (more  than  two 
years)  compared  with  more  recent  quitters.2 
Mortality  for  current  and  former  smokers  was 


Figure  2  Reduction  in  the  number  of  smokers  in  the 
over-the-counter  (OTC)  scenario  compared  with  the 
prescription  (ty)  scenario ,  over  time .  The  reduction  is  based 
on  the  difference  in  current  smokers  between  the  two 
scenarios y  adjusted  to  the  population  size  of  the  OTC 
scenario,  for  the  original  cohort  of  47  million  adult  smokers. 


stratified  by  age  and  sex,1  18  21  however,  data 
were  not  available  to  calculate  this  parameter 
for  duration  of  cessation,  so  rates  are 
independent  of  duration  of  abstinence  for 
former  smokers. 

For  each  age  and  sex  stratum,  the  initial  dis¬ 
tribution  of  cohort  members  across  the  states 
was  determined  by  the  outcome  of  the  decision 
tree  for  that  stratum.  The  model  calculated  life 
expectancy  until  the  surviving  members  of  the 
cohort  reached  age  100.  Transition  probabili¬ 
ties  for  the  Markov  models  were  age  and  sex 
dependent. 

Results 

BASELINE  RESULTS 

Major  outcomes  of  the  analysis  are  shown  in 
table  2.  Key  findings  are  that  making  nicotine 
therapy  available  over  the  counter  would  result 
in  approximately  1 . 1  million  additional 
smokers  attempting  to  quit  using  nicotine 
replacement  therapy  in  the  first  six  months, 
and  an  estimated  91  151  additional  smokers 
would  have  quit  at  the  end  of  six  months.  The 
number  of  additional  quitters  from  the  current 
cohort  of  smokers  would  continue  to  increase 
over  time  to  a  maximum  of  1.7  million 
additional  quitters  at  25  years  in  the  OTC  sce¬ 
nario  compared  with  the  R  scenario  (figure  2). 

Reclassifying  nicotine  therapy  as  non¬ 
prescription  would  also  have  a  positive  impact 
on  life  expectancy.  Across  the  total  cohort  of 
more  than  47  million  smokers  (including  con¬ 
tinuing  smokers  and  eventual  quitters),  the 
average  smoker  could  be  expected  to  live  0.20 
years  (2.4  months)  longer  in  the  over-the- 
counter  scenario  than  in  the  prescription 
scenario  (table  2).  The  impact  of  permanently 
quitting  smokers  on  gain  in  life  expectancy  on 
successful  quitters  is  presented  in  table  3.  On 
average,  each  of  these  new  quitters  will  gain  an 
average  of  4.4  years  of  life  compared  with 
smokers  who  never  quit.  Thus,  the  average 
gain  in  life  expectancy  represents  a  large  life 
expectancy  gain  that  accrues  to  the  small 
percentage  of  smokers  who  would  quit  in  the 
non-prescription  availability  setting  but  not  in 
the  prescription  setting. 

Based  on  the  proportion  of  quitters  at  six 
months  in  the  OTC  scenario  compared  with 
that  in  the  R  scenario,  we  estimated  a 
reduction  in  the  all-cause,  smoking- 
attributable  mortality  rate  of  348  deaths  per 
year.  At  five  years,  our  model  predicts  a 
decrease  in  the  all-cause,  smoking-attributable 
mortality  rate  of  2940  deaths  per  year  for  the 
over-the-counter  scenario,  due  to  the  increased 


Table  3  Gain  in  life  expectancy* for  smokers  who 
successfully  quit  smoking 


Age 

Men 

Women 

Total 

18-24 

6.30 

4.01 

5.28 

25-44 

5.85 

3.78 

4.92 

45-64 

4.26 

3.43 

3.86 

£65 

1.91 

1.33 

1.59 

Total 

5.22 

3.47 

4.41 

*Gain  in  life  expectancy  (years)  for  individual  smokers  who 
successfully  and  permanently  quit  smoking  today,  compared 
with  smokers  who  continue  to  smoke  for  the  rest  of  their  lives. 
Totals  represent  average  life  expectancy  weighted  by  the 
number  of  people  in  each  age  and  sex  stratum. 
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Table  4  Sensitivity  analyses 


Gain  in  number  of  quits  at  six 
months  ( OTC  scenario) 


Gain  in  life  expectancyf  (OTC 
scenario) 


Baseline  91  151  0.196 

Change  in  probability  of  attempting  to  quit  by  any  method  (baseline  average  -  0.31)$ 

0.75  *baseline  (average  =  0.23)  68  363  0.163 

1.25  *baseline  (average  =  0.39)  113  939  0.222 

Two  quit  attempts  per  year  for  those  attempting  to  quit  by 

any  method  (baseline  =  1  per  year)  180  661  0.266 

Relative  chance  of  quit  attempt  by  any  method,  OTC  to  R  (baseline  1  to  1): 

0  9  to  1  40  003  0.108 

1.1  to  1  142  299  0.280 

1.3  to  1  244  595  0.437 

Threshold  value§:  0.79  to  1 

Probability  of  using  NRT  should  a  quit  attempt  be  made  (both  scenarios;  baseline  average  =  0.14  R,  0.36  OTC)$ 

0.5  *baseline  (average  =  0.07  R,  0.18  OTC)  45  576  0.104 

0.75  *baseline  (average  =  0.1 1  R,  0.27  OTC)  68  363  0.152 

1.25  *baseline  (average  =  0.18  R,  0.45  OTC)  113  939  0.238 

Threshold  value§:  0 

Relative  chance  of  using  NRT  for  those  quitting  in  OTC  scenario  compared  with  chance  of  using  NPT  in  R  scenario  (baseline 
average  =  2.52  to  1)$ 

0.5  *baseline  (average  =  1.26  to  1)  15  592  0.035 

0.8  ^baseline  (average  =  2.02  to  1)  60  927  0.133 

1.2  *baseline  (average  =  3.02  to  1)  121  375  0.257 

Threshold  value§:  0.40;  ♦baseline  (average  =  1  to  1) 

Probability  of  a  successful  quit  at  six  months  for  those  attempting  with  NRT  in  the  R  scenario  (OTC  scenario  probabilities  held 
constant;  baseline  average  =  0.106)$ 

1.25  *baseline  (average  =  133)  63  730  0.137 

1.5  *baseline  (average  =  0.159)  36  309  0.080 

2.0  *baseline  (average  =  0.212)  (18  534)  (0.029) 

Threshold  value§:  1.86;  *baseline  (average  =  0.197) 

Probability  of  a  successful  quit  at  six  months  for  those  attempting  with  NRT  in  the  OTC  scenario  (R  scenario  probabilities  held 
constant;  baseline  average  =  0.106)$ 

0.5  ^baseline  (average  =  0.053)  (47  052)  (0.096) 

0.75  *baseline  (average  =  0.080)  22  050  0.055 

1.25  *baseline  (average  =  0.133)  160  252  0.326 

Threshold  value§:  0.66  *baseline  (average  =  0.070) 

Probability  of  a  successful  quit  at  six  months  for  those  attempting  with  NRT  (baseline  average  0.106  R,  0.106  OTC)$ 

1.2  *baseline  in  R  scenario  (average  =  0.127)  and,  0.8  13  933  0.037 

♦baseline  in  OTC  scenario  (average  =  0.084) 

Probability  of  a  successful  quit  at  six  months  for  those  attempting  without  NRT  (baseline  average  =  0.049)$ 

0.8  *baseline  (average  =  0.039)  106  265  0.235 

1.2  *baseline  (average  =  0.059)  76  037  0.160 

2.0  *baseline  (average  =  0.098)  15  581  0.040 

Threshold  value§:  2.3;  *baseline  (average  =  0.113) 

Probability  of  a  successful  quit  at  six  months  for  fraction  of  those  attempting  without  NRT  but  with  non-pharmacological  therapy 
in  OTC  scenario  (baseline  average  =  0.049)$ 

0.75  *baseline  (average  =  0.037)  32  382  0.1 15 

0  *baseline  (average  =  0)  (143  924)  (0.150) 

Threshold  value§:  0.41  *baseline  (average  =  0.020) 


NRT  =  nicotine  replacement  therapy;  OTC  =  over  the  counter,  R  =  prescription. 

♦Changes  in  parameters  noted  as  a  multiplier;  *baseline  represents  the  values  of  the  parameter  across  age  and  sex  strata  multiplied 
by  the  number  to  achieve  the  result  listed. 

$Measured  in  average  years  of  life  gained  for  an  individual  smoker. 

$The  weighted  average  is  the  average  of  the  values  across  age  and  sex  strata  adjusted  to  the  American  adult  smoking  population. 
These  numbers  are  provided  for  reader  reference;  the  analyses  were  performed  using  adjustment  of  each  of  the  strata  by  the 
multiplier  listed. 

§The  threshold  value  is  the  value  of  the  parameter  at  which  the  life  expectancy  is  equal  in  both  the  R  and  the  OTC  scenarios. 


number  of  quitters  in  this  scenario  compared 
with  the  prescription  scenario  (table  2).  For  the 
original  cohort  of  47  million  smokers,  this  gap 
between  the  smoking  attributable  mortality  in 
the  non-prescription  setting  and  the  prescrip¬ 
tion  setting  would  continue  to  widen  for 
approximately  30  years. 

SENSITIVITY  ANALYSES 

Results  of  the  sensitivity  analyses  demon¬ 
strated  that  the  model  results  were  robust  for  a 
wide  range  of  changes  in  the  baseline 
parameters  (table  4).  The  results  were  most 
sensitive  to  changes  in  the  parameter  values  of 
the  relative  chance  of  making  a  quit  attempt  by 
any  method,  and  the  relative  probabilities  of  a 
successful  quit  at  six  months  for  the  OTC  and 
P*  scenarios.  If,  for  example,  the  smokers  are 
10%  more  likely  to  attempt  to  quit  by  any 
method  in  the  OTC  scenario  compared  with 
the  R  scenario,  then  the  gain  in  number  of 
quits  at  six  months  for  the  OTC  scenario 
increases  by  56%  over  baseline,  and  the  gain  in 
life  expectancy  for  the  OTC  scenario  increases 


by  43%.  Conversely,  if  either  the  chance  of  a 
successful  quit  at  six  months  is  either  twice 
what  we  predict  for  the  R  scenario,  or  a  half  of 
what  we  predict  for  the  OTC  scenario,  then  the 
R  scenario  has  more  quitters  and  a  better  life 
expectancy. 

Threshold  values  from  the  sensitivity 
analyses  are  also  shown  in  table  4.  Threshold 
values  are  the  values  of  the  model  parameters 
at  which  there  is  no  longer  a  life  expectancy 
benefit  for  smokers  in  the  non-prescription 
scenario  compared  with  the  prescription 
scenario.  For  example,  if  smokers  were  only 
79%  as  likely  (or  less)  to  attempt  to  quit  by  any 
method  in  the  OTC  scenario  compared  with 
the  R  scenario,  then  the  OTC  scenario  would 
not  have  a  life  expectancy  advantage. 

Discussion 

Smoking  is  a  major  source  of  morbidity  and 
mortality  in  the  United  States.  Thus,  policies 
that  even  modestly  improve  smoking  cessation 
rates  have  the  potential  to  yield  large  public 
health  benefits.  In  this  analysis,  we  show  that 


Lawrence,  Smith,  Baker,  et  al 


making  nicotine  replacement  therapy  using 
transdermal  patches  and  nicotine  gum 
available  over  the  counter  rather  than 
prescription-only  would  result  in  a  large 
increase  in  the  number  of  successful  quitters 
each  year,  a  reduction  in  smoking-attributable 
mortality,  and  an  increase  in  the  life 
expectancy  of  smokers.  The  gain  in  life  expect¬ 
ancy  for  an  average  smoker  in  the 
over-the-counter  setting  is  0.196  years;  in 
comparison,  the  gain  in  screening  40-year-old 
men  and  40-year-old  women  for  hypertension 
would  be  an  increase  in  life  expectancy  of  0.03 
years  and  0.01  years,  respectively.22 

Sensitivity  analyses  demonstrate  that  the 
over-the-counter  use  has  a  relative  benefit 
compared  with  prescription  use  under  a  wide 
variety  of  assumptions.  Perhaps  the  area  of 
greatest  uncertainty  within  the  analysis  is  the 
six-month  effectiveness  data  for  both  prescrip¬ 
tion  and  non-prescription  nicotine  replace¬ 
ment  therapy.  Data  are  available  on 
NRT-assisted  quit  rates5;  these  represent 
primarily  efficacy  results  of  clinical  trials.  In 
contrast,  the  analyses  in  this  model  used  data 
estimating  effectiveness  of  nicotine  replacement 
under  the  OTC  scenario.  Surveillance  data 
suggest  that  effectiveness  of  prescription-only 
patch  use  may  have  a  40%  lower  six-month 
success  rate  than  we  use  for  the  baseline 
model.19  Potential  quitters  willing  to  use  NRT 
as  an  over-the-counter  medication  may,  on 
average,  have  fewer  or  less  severe  factors  for 
relapse.23  In  contrast,  smokers  who  seek  cessa¬ 
tion  services  (including  NRT)  through  health¬ 
care  providers  may,  on  average,  include  people 
with  a  greater  number  or  level  of  relapse  risk 
factors.10  If  the  six-month  cessation  rate  for 
prescription  use  nicotine  therapy  is  lower  than 
we  have  estimated,  then  the  actual  benefits 
would  be  greater  than  we  have  calculated.  Even 
if  the  six-month  cessation  rates  for 
non-prescription  nicotine  replacement  therapy 
use  are  20%  worse  than  we  have  estimated,  and 
that  of  the  prescription  nicotine  replacement 
use  20%  better  than  estimated,  our  model  still 
predicts  a  small  benefit  for  the  non¬ 
prescription  availability  setting. 

There  are  several  caveats  that  should  be  con¬ 
sidered  when  evaluating  our  results.  First, 
there  are  no  randomised  clinical  trial  data  link¬ 
ing  NRT-based  smoking  cessation  programmes 
to  overall  reduction  in  mortality.  Next,  we  do 
not  explicitly  address  the  issue  of  adverse 
effects  of  nicotine  replacement.  Since  the 
analysis  only  addresses  mortality  associated 
with  smoking,  we  did  not  include  adverse 
effects  because  death  directly  attributable  to 
NRT  therapy  itself  is  an  exceedingly  rare  event, 
and  thus  would  not  change  the  results  of  the 
analysis.  Other  adverse  effects  of  nicotine 
replacement  therapy — for  example,  skin  irrita¬ 
tion  from  the  transdermal  patch — tend  to  be 
transitory  and  produce  little  impact  on  overall 
health.  Finally,  we  do  not  address  the 
economic  impact  of  making  nicotine 
replacement  available  without  prescription. 

Overall,  we  have  found  that  making  nicotine 
replacement  therapy  available  without  pre¬ 
scription  would  result  in  substantial  public 


health  benefit.  By  implementing  a  policy  to 
make  nicotine  patches  and  gum  available  as 
over-the-counter  medications  for  smoking  ces¬ 
sation,  the  number  of  current  smokers  would 
significantly  decrease  over  time,  and  smoking- 
attributable  mortality  would  decline  as  well. 
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Abstract 


Background:  Based  on  our  conceptual  framework,  we  investigated  the  influence  of  behavioral 
determinants  on  patterns  of  preventive  health  behaviors  across  age  and  gender  groups. 

Methods:  The  data  (n=4,052)  came  from  the  1990-1992  Maryland  Behavioral  Risk  Factor 
Surveillance  System  surveys.  Medical  and  cholesterol  checkups,  mammography,  clinical  breast 
examination  (CBE),  and  Pap  smear  (PAP)  tests  for  each  gender  and  age  (18-24,  25-39,  40-54, 
and  55+)  group  were  determined  by  factor  analysis.  We  used  logistic  regression  to  analyze  the 
relationships  between  socioeconomic  status,  health  status,  marriage,  family  support,  and  sources 
of  routine  medical  checkups  (SRC)  and  behavioral  clusters. 

Results:  Having  health  problems  was  associated  with  adherence  to  medical  and  cholesterol 
checkups  among  men;  visiting  an  OB/GYN  was  related  to  PAP,  CBE,  and  medical  checkup 
behaviors  among  females  18-39  years  of  age.  A  higher  household  income  was  associated  with 
cancer  screening  among  females  age  55  and  older.  Being  married  or  not  living  alone  was 
associated  with  getting  checkups  among  younger  males. 

Conclusions:  SES,  health  status,  family  support,  and  SRC  explained  variations  in  patterns  of 
screening  and  checkup  behaviors  differentially  across  age  and  gender  groups.  Future  research  is 
needed  to  extend  this  model  and  include  other  key  determinants,  and  to  examine  these 
relationships  prospectively. 

Key  Words:  Preventive  health  services/utilization;  breast  neoplasms/prevention  and  control; 
mass  screening;  age  groups;  sex;  socioeconomic  factors;  marital  status;  health  status;  models, 
theoretical;  cross-sectional  studies 
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Introduction 

Behavioral  theories  or  models  have  been  used  to  explain  why  people  do  or  do  not  practice 
a  variety  of  health  behaviors.  Applied  psychological  models  emphasize  the  influences  of 
individual  cognitive  and  affective  factors  such  as  beliefs,  attitudes,  and  fear;1'3  while  others  have 
considered  the  influence  from  social  and  environmental  contexts.4"7  Both  approaches  find 
significant  associations  between  individual  health  behaviors  and  selected  factors,8'10  suggesting 
that  preventive  health  behaviors  are  determined  not  only  by  individual  knowledge  and 
perceptions,  but  also  by  external  reinforcement  and  environmental  conditions. 

People  seek  care  for  or  take  actions  that  impact  on  several  related  behaviors.  For 
example,  having  received  a  Pap  smear  is  strongly  associated  with  mammography  use  in  older 
women.11  Prior  research  also  suggests  that  certain  individual  behaviors  such  as  smoking  and 
drinking  are  highly  correlated,12'21  and  that  these  associations  vary  according  to  age19,20  and 
gender.15'16  Our  prior  work21  indicates  that  behaviors  involving  health  risks,  cancer  screening, 
and  routine  medical  checkups  tend  to  cluster  into  distinct  groups,  and  these  distinctions  remain 
consistent  across  gender  and  age. 

Most  studies  on  determinants  of  health  behaviors  have  only  examined  single  rather  than 
multiple  health  behaviors;  it  is  not  apparent  why  behaviors  cluster  into  specific  groups.  One 
explanation  is  that  behaviors  similar  in  purpose  and  practice  patterns  are  correlated.  Cancer 
screening  behaviors,  for  instance,  depend  on  a  doctor  visit;  on  the  other  hand,  smoking  and 
drinking  are  mostly  practiced  for  pleasure  or  experimentation  among  young  people.14,20  No 
previous  studies  have  examined  the  determinants  of  groups  of  screening  and  checkup  behaviors, 
and  whether  these  relationships  vary  across  gender  and  age  groups.  Studies  of  individual 
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behaviors  have  identified  determinants  of  Pap  smear,22'23  mammography,24'26  and  medical 
checkup  behaviors,27  including  personal  knowledge,  demographic,  and  psychosocial  variables,  as 
well  as  social  support,  insurance  coverage,  and  medical  care  settings.  Differences  in  these 
determinants  may  explain  variations  in  patterns  of  preventive  health  behaviors. 

The  purpose  of  this  study  was  to  examine  the  relationships  between  groups  of  routine 
checkup  and  cancer  screening  behaviors  and  personal  characteristics  and  social  context  across 
gender-  and  age-specific  samples.  We  developed  a  conceptual  framework  using  components  of 
behavioral  models  predicting  individual  behaviors  to  describe  these  relationships  for  related 
behaviors.  We  hypothesized  that  personal  disease  history  would  influence  medical  and 
cholesterol  checkups,  and  that  income  levels  and  sources  of  routine  medical  care  would  predict 
cancer  screening  behaviors.  We  also  hypothesized  that  behavioral  clusters  in  different  gender- 
age  groups  would  have  different  determinants.  In  addition,  an  exploratory  analysis  was 
conducted  between  selective  behaviors  and  predictor  factors  to  test  the  conceptual  framework. 
Methods 

Conceptual  framework 

The  conceptual  framework  (Figure  1)  used  in  this  study  was  a  modification  of  Green  and 
Kreuter’s7  and  Anderson  and  Aday’s28  models  that  emphasize  the  importance  of  looking  at 
predisposing,  reinforcing,  and  enabling  factors  to  predict  health  behaviors  and  utilities.  We 
adapted  McLeroy’s  ecological  approach5  and  categorized  behavioral  determinants  as 
intrapersonal  (e.g.,  knowledge  and  belief),  interpersonal  (e.g.,  family  members  and  health 
professionals),  and  structural  factors  (e.g.,  health  care  facilities  and  law).  In  addition,  we  added 
age  and  gender  as  modifiers  of  behavioral  clusters,21  and  socioeconomic  factors  which  directly 
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and  indirectly  influence  behaviors.29 
Data  and  sample 

We  used  survey  data  from  the  Behavioral  Risk  Factor  Surveillance  System  (BRFSS)  in 
Maryland  from  1990  to  1992,  after  obtaining  the  approval  by  the  internal  review  board  for  ethical 
considerations  of  studying  human  subjects.  Briefly,  the  BRFSS  is  a  nationwide  annual  telephone 
survey  that  collects  information  about  health-related  behaviors  in  randomly  selected  adults.30 
Non-institutional  households  in  Maryland  were  selected  by  Waksberg's  method  of  "multistage 
cluster  design"31  for  random  digit  dialing.  Each  cluster  consisted  of  100  telephone  numbers,  of 
which  3  were  randomly  selected.  After  reaching  a  household,  a  trained  interviewer  selected  an 
adult  age  1 8  and  older  for  interview  using  the  Kish  respondent  selection  routine.32  The 
computer-assisted  telephone  interview  system  was  used  to  facilitate  respondent  selection,  data 
entry,  and  error  correction.  During  1990  to  1992,  5584  respondents  completed  the  interview,  of 
which  1532  (27%)  observations  were  excluded  due  to  missing  data. 

The  final  sample  of  4052  respondents  was  divided  into  8  groups  based  on  gender  and  age 
(18-24,  25-39,  40-54,  55+)  categories.  We  defined  the  younger  adults  as  18  to  24  years  in  order 
to  capture  their  unique  behavioral  patterns  as  the  result  of  peer  influence  and  experimentalism 
suggested  by  the  literature.33  Based  on  exploratory  analysis,  we  grouped  age  40  to  54  and  55  and 
older  to  distinguish  middle-aged  and  older  adults  from  younger  age  groups.21 
Clusters  of  screening  and  checkup  behaviors 

Age-  and  gender-specific  screening  and  checkup  behaviors  were  selected  from  the  results 
of  our  previous  research  on  the  same  population.21  Briefly,  oblique  rotated  factor  analysis  was 
used  to  determine  clusters  from  1 1  behaviors,  including  the  amount  of  exercise,  current  smoking, 
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alcohol  consumption,  fruit  and  vegetable  consumption,  seatbelt  use,  driving  after  drinking,  and 
time  since  last  medical  checkup,  cholesterol  test,  mammographic  screening,  clinical  breast 
examination,  and  cervical  cancer  screening.  Factor  analysis  showed  3  behavioral  clusters  for 
each  gender-age  group.  Checkup  and  screening  behaviors  formed  independent  behavioral  groups 
that  were  distinct  from  other  behaviors,  a  phenomenon  consistent  across  gender-age  groups. 
Medical  and  cholesterol  checkup  behaviors  clustered  together  for  all  male  groups,  and  more 
people  practiced  both  behaviors  as  age  increased.  Pap  smear  and  clinical  breast  examinations 
correlated  with  medical  checkups  among  all  females  except  for  those  in  the  oldest  age  group.  In 
the  oldest  female  group,  three  women’s  cancer  screening  behaviors  and  medical  and  cholesterol 
checkups  formed  separate  behavioral  groups. 

Factors  predicting  groups  of  health  behaviors 

Based  on  our  conceptual  framework,  four  types  of  factors  were  examined: 
socioeconomic  factors,  including  race,  education,  employment  status,  and  household  income; 
intrapersonal  factors,  including  obesity  (body  mass  index  equal  or  greater  than  27.8  for  males  and 
27.2  for  females)  and  the  presence  of  various  health  problems  such  as  high  blood  cholesterol, 
high  blood  pressure,  diabetes,  hysterectomy,  and  breast  problems  or  cancer;  interpersonal  factors, 
including  marital  status  and  size  of  the  household;  and  the  structural  factor,  represented  by  the 
source  of  routine  medical  checkups.  These  determinants  are  shown  in  Figure  1.  Size  of  the 
household  was  used  as  a  proxy  for  family  support.  Marriage  was  considered  one  form  of  social 
support,34  and  was  coded  as  “never  married,”  “married  or  living  together,”  and  “ever  married  “ 
(including  separated,  divorced,  or  widowed)  to  evaluate  its  impact  on  preventive  health 
behaviors.  The  source  of  routine  checkups  was  defined  as  type  of  physician  from  which  subjects 
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sought  care,  and  were  categorized  into  family/general,  internist,  obstetrician/gynecologist 
(OB/GYN),  and  others  (including  specialists). 

Data  analysis 

The  analyses  were  performed  using  SAS  version  6.07.35  Cases  with  missing  data  on  the 
income  variable  were  retained  in  the  “missing”  category.  For  each  behavioral  cluster,  we 
conducted  gender-  and  age-specific  logistic  regressions  to  examine  the  behavioral  determinants. 
Ten  logistic  models  were  analyzed.  Checkup  and  screening  behaviors  were  dichotomized  as 
either  receiving  this  service  within  the  past  12  months  or  not.  The  final  multi-variate  comparison 
was  made  between  those  who  performed  all  of  the  behaviors  clustered  in  one  group  and  those 
who  did  not. 

Results 

Response  rate 

The  overall  survey  response  rate  for  the  1990-1992  BRFSS  surveys  was  82%  (n=5584). 
Among  these  respondents,  1532  (27%)  with  missing  data  were  excluded  from  analyses. 
Individuals  with  missing  data  were  more  likely  to  be  older,  female,  non  white,  retired  or  without 
jobs,  with  less  household  income,  and  lower  education  than  the  original  sample.  However,  the 
frequency  distributions  of  age,  sex,  race,  income,  education,  and  employment  status  in  the  final 
sample  of  4052  was  similar  to  that  in  the  original  sample.  The  level  of  household  income  was 
missing  for  618  respondents;  these  subjects  were  generally  older,  had  lower  education  and  more 
often  unemployed  than  those  who  reported  their  income  level. 

Descriptive  analysis  of  the  study  population 

The  frequencies  of  the  predictor  variables  for  each  gender  and  age  group  are  summarized 
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in  Table  1 .  The  distribution  of  sociodemographic  variables  differed  significantly  across  gender 
and  age  groups.  Older  age  was  associated  with  more  prevalent  health  problems  such  as  high 
blood  pressure  and  diabetes  but  less  obesity.  More  than  one-third  of  the  female  respondents 
younger  than  40  years  old  identified  an  obstetrician/gynecologist  as  their  primary  source  of 
routine  checkups;  this  proportion  dropped  to  7%  among  females  age  55  and  older.  While  the 
proportion  visiting  other  types  of  doctors,  like  specialists,  remained  constant  across  age  groups, 
the  proportion  visiting  internists  increased  with  age. 

Determinants  of  behavioral  patterns 

Table  2  summarizes  the  significant  determinants  of  behavioral  clusters  in  each  gender-age 
group.  Briefly,  among  the  intrapersonal  factors,  having  health  problems  was  significantly 
associated  with  checkup  behaviors  across  all  age  and  gender  groups,  and  having  breast  problems 
was  an  important  factor  predicting  women’s  cancer  screening  behaviors  among  older  females 
(OR=2.44,  95%  confidence  interval  1.33  to  4.35).  Interpersonal  factors,  such  as  household  size 
and  marriage,  were  associated  with  checkup  behaviors  among  male  ages  18-24  and  25-39  years, 
but  were  not  significantly  related  to  any  behaviors  among  females.  Having  an  OB/GYN  as  the 
source  of  routine  checkups  was  associated  with  screening  and  checkup  behaviors  among  females 
age  1 8-39,  but  was  associated  with  less  adherence  to  medical  and  cholesterol  checkups  among 
older  females.  Nonwhites  were  more  likely  to  report  checkup  and  screening  behaviors,  and 
economic  factors  such  as  income  and  employment  predicted  behaviors  among  females. 

Testing  of  the  conceptual  framework 

To  test  the  conceptual  framework  and  examine  relationships  among  predictor  variables, 
we  selected  the  cluster  of  cancer  screening  behaviors  among  women  age  55  and  older,  since  most 
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predictors  that  were  significant  at  the  bivariate  level  (Table  3)  became  insignificant  in  the  multi¬ 
variate  analysis.  We  found  that  employment  status,  education,  size  of  the  household  and  marital 
status  indirectly  influenced  behaviors  through  household  income  (Figure  2).  Living  alone  was 
associated  with  ever  being  married,  and  both  were  associated  with  low  household  income.  On 
the  other  hand,  living  with  another  adult  was  associated  with  being  married,  and  both  were 
associated  with  high  household  income.  Having  high  school  or  less  education  was  associated 
with  low  income,  but  being  employed  was  associated  with  high  income.  In  addition,  women 
with  breast  problems  were  more  likely  to  visit  OB/GYNs  than  those  without  breast  problems, 
indicating  the  association  between  intrapersonal  and  structural  factors. 

Discussion 

This  is  the  first  population-based  study  to  our  knowledge  to  examine  multidimensional 
patterns  of  screening  and  checkup  behaviors  and  their  determinants  across  different  ages  and 
genders.  Our  results  demonstrate  that  health  behaviors  are  complex  and  vary  among  gender-age 
groups.  In  concordance  with  our  conceptual  framework,  we  found  that  variations  in  clusters  of 
checkup  and  screening  behaviors  can  partly  be  accounted  for  by  variations  in  the  influence  of 
socioeconomic,  intrapersonal,  interpersonal,  and  structural  factors  across  different  gender-age 
groups.  Among  the  factors  tested  in  our  study,  the  presence  of  health-related  problems,  such  as 
high  blood  pressure  and  cholesterol,  predict  the  cluster  of  medical  and  cholesterol  checkups  in  all 
gender-age  groups  except  for  young  men;  and  visiting  an  OB/GYN  predicting  Pap  smear,  CBE, 
and  medical  checkup  behaviors  among  women  18  to  39  years  of  age,  but  not  among  females  40- 
54  years  of  age.  The  results  support  our  second  hypothesis  that  same  behavioral  clusters  have 
different  contributing  factors  in  different  gender-age  groups. 
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The  significant  association  between  poorer  health  status  and  medical  and  cholesterol 
checkup  behaviors  among  males  coincides  with  the  notion  that  males  seek  medical  help  when 
encountering  diseases  rather  than  being  concerned  with  disease  prevention.36  However,  because 
of  the  cross-sectional  nature  of  the  data,  the  relationship  between  health  status  and  checkup 
behaviors  may  have  an  alternative  explanation:  Those  who  did  not  go  for  regular  checkups  may 
have  less  opportunity  for  conditions  to  be  diagnosed. 

The  importance  of  the  one  structural  factor  we  evaluated— the  source  of  routine  medical 
checkups— in  the  utilization  of  health  services  has  been  demonstrated  in  previous  studies, 
especially  among  females.  Hedegaard37  studied  factors  associated  with  mammographic  screening 
among  low-income  females  40  years  and  older  and  found  that  the  number  of  visits  was  a  stronger 
predictor  of  receiving  a  mammogram  than  race  and  age.  Similar  findings  have  been  reported 
among  women  of  reproductive  age,38  older  women  with  regular  physicians,11  and  women  aged  55 
to  74  covered  by  insurance.39  Our  finding  of  a  positive  association  between  having  OB/GYNs  as 
the  source  of  routine  checkups  and  receiving  Pap  tests,  clinical  breast  examination,  and  medical 
checkups  among  age  18-39  females  is  consistent  with  the  literature.4041  However,  females  age  55 
and  older  who  had  OB/GYNs  as  their  source  of  routine  medical  checkups  practiced  fewer 
medical  and  cholesterol  checkup  behaviors,  compared  to  those  who  visited  general  physicians. 
Since  visiting  OB/GYNs  is  associated  with  more  breast  problems  in  this  age  group,  it  is  very 
likely  that  OB/GYNs  spend  more  time  caring  for  older  women’s  disease-specific  needs  and 
payed  less  attention  to  recommendations  for  routine  medical  checkups  than  general  practice 
physicians. 

Despite  a  history  of  underuse  of  preventive  health  services,  nonwhites  in  our  study 
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reported  higher  levels  of  checking  and  screening  behaviors  among  middle-aged  males  and 
females.  This  is  consistent  with  recent  findings  from  the  National  Health  Interview  Survey.22, 42-43 
For  instance,  use  of  Pap  test  and  mammographic  screening  have  been  increasing  throughout  the 
past  two  decades,  especially  among  African  Americans.  While  whites  have  a  higher  percentage 
of  ever  having  a  Pap  test,  African  Americans  tend  to  have  a  higher  rate  of  recent  screening.22,43 
The  discrepancy  in  rates  of  mammographic  screening  between  whites  and  nonwhites  disappeared 
when  comparing  the  1992  to  the  1987  national  survey  data.43  Our  findings  and  prior  research 
demonstrate  the  fact  that  cancer  screening  programs  targeting  African  American  women  have 
been  successful  in  promoting  cancer  screening.44 

Income  was  significantly  associated  with  the  use  of  women’s  cancer  screening  services 
among  older  females,  but  not  their  checkup  behaviors.  This  suggests  that  the  relative  high  cost 
of  women’s  health  care  involving  mammography  and  lack  of  health  insurance  coverage  remain 
obstacles  to  these  preventive  health  behaviors.  Blustein45  has  noted  the  importance  of 
supplemental  insurance  coverage  in  predicting  mammography  use  among  Medicare  beneficiaries. 
Starting  in  1998,  Medicare  covered  annual  screening  mammography,  and  has  eliminated  all 
copayments  and  deductibles.  Therefore,  barriers  to  mammography  may  be  significantly  reduced 
for  women  65  years  of  age  and  older  in  the  future. 

Interpersonal  factors,  such  as  the  size  of  the  household  and  marital  status,  were  significant 
predictors  among  age  18-24  and  25-39  males,  but  not  among  females.  The  positive  association 
between  household  size  and  checkup  behaviors  among  younger  males  implies  that  those  who 
lived  alone  may  have  lacked  information  and  encouragement  to  obtain  regular  medical  visits, 
although  no  firm  conclusion  can  be  drawn  from  these  data.  Household  size  is  a  measure  of 
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family  influence,  and  its  influence  on  health  behaviors  needs  to  be  clarified  by  using  more 
comprehensive  measures  of  social  support.34  According  to  Umberson,46  marriage  provides  an 
interpersonal  bond  for  social  control  that  leads  spouses  to  be  mutually  responsible  for  one 
another’s  health  and  behaviors.  This  control  is  more  often  exercised  by  wives  rather  than 
husbands,  which  implies  marriage  may  be  more  beneficial  to  males  in  terms  of  health.  In 
addition,  our  finding  of  an  indirect  influence  of  marital  status  and  household  size  in  cancer 
screening  behaviors  through  household  income  among  women  55  years  of  age  or  older  implies 
that  these  factors  measure  financial  support  from  family  members. 

Several  limitations  of  the  study  should  be  considered  in  evaluating  our  results.  First,  the 
cross-sectional  BRFSS  data  do  not  allow  us  to  draw  causal  relationships  between  behavioral 
patterns  and  their  determinants,  and  the  telephone  survey  is  subject  to  recall,  self-report,  and 
selection  biases.47  We  used  a  conceptual  framework  derived  from  prior  behavioral  models  as  the 
guide  to  interpret  the  results,  but  causal  directions  can  only  be  established  by  using  prospective 
data.  Recall  and  selection  biases  were  minimized  since  people  accurately  recall  their  most  recent 
screening  behaviors  in  the  past  year48-49  and  the  telephone  coverage  in  Maryland  is  above  91%. 50 
However,  the  overall  82%  response  rate  for  the  BRFSS  survey  and  the  demographic  differences 
between  our  final  sample  and  the  excluded  respondents  limit  our  ability  to  generalize  the  results 
to  the  Maryland  population.  The  social  desirability  effect  due  to  the  self-report  should  also  be 
taken  into  account,  but  it  occurs  less  often  in  telephone  surveys  than  in  face-to-face  interviews.47 

Second,  dichotomizing  health  behaviors  allowed  us  to  compare  only  those  who 
performed  all  the  desirable  behaviors  to  those  who  did  not;  therefore,  no  distinction  between 
those  who  performed  some  of  the  desirable  behaviors  and  those  who  performed  none  could  be 
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made.  However,  index  scales  (defining  the  outcome  as  the  number  of  desirable  behaviors 
performed)  have  been  criticized  for  their  inability  to  demonstrate  construct  validity  as  the 
measure  of  risk  behaviors,  and  might  create  difficulties  in  interpreting  the  results  .51  Our 
simplified  definitions  of  groups  of  behaviors  minimized  this  ambiguity,  and  allowed  us  to 
examine  the  factors  relating  to  optimal  screening  adherence. 

Third,  several  important  predictors  are  not  available  in  this  study.  Two  areas  that  were 
not  included  are  of  great  importance:  cognitive  and  affective  attributes  such  as  attitudes, 
knowledge,  self-efficacy,  stress,  and  fear;  and  additional  domains  of  social  support  including 
supports  from  friends,  family  members,  and  peers,  and  emotional  and  informational  support.  In 
addition,  we  did  not  have  enough  information  about  structural  variables,  which  are  important 
correlates  of  preventive  health  behaviors.  Types  of  health  insurance  and  frequencies  of  health 
service  utilization,  for  instance,  have  been  found  to  modify  screening  and  checkup  behaviors,23, 37' 
39  but  were  not  measured  in  the  BRFSS. 

Since  risk-taking  and  screening  behaviors  form  distinct  groups  and  have  different 
determinants  in  different  age  and  gender  groups,  our  data  suggest  that  effective  health  promotion 
programs  will  target  multiple  risk-taking  or  screening  behaviors  separately  by  age  and  gender. 

For  instance,  the  messages  to  encourage  older  women  to  get  breast  and  cervical  cancer  screening 
can  be  combined.  Findings  of  the  relationships  between  screening  and  checkup  behaviors  and 
their  determinants  also  suggest  that  public  health  interventions  should  respond  to  non-adherent 
people  differently  in  age-  and  gender-specific  groups.  For  instance,  to  increase  cancer  screening 
behaviors  among  older  women,  one  can  target  those  with  a  low  income;  to  promote  checkup 
behaviors  among  young  men,  one  would  target  those  with  little  social  support.  Determinants  that 
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are  mutable,  such  as  the  source  of  routine  checkups,  could  also  be  a  focus  of  public  health 
interventions.  While  encouraging  OB/GYNs  to  recommend  women’s  cancer  screening  behaviors 
may  be  important  and  effective,  they  should  stress  reaching  older  women.  Interventions  should 
also  emphasize  the  roles  of  general  or  family  physicians  in  promoting  regular  checkup  and 
screening  behaviors  among  their  patients,  particularly  older  women,  which  can  be  disseminated 
effectively  during  routine  medical  visits. 

Our  results  also  highlight  the  importance  of  considering  age  and  gender  differences  in 
behavioral  determinants.  Although  the  same  behavioral  clusters  may  occur  in  different  age- 
gender  groups,  their  determinants  and  relative  significance  may  not  be  the  same.  For  example, 
having  OB/GYNs  as  the  primary  source  of  medical  checkups  predicted  the  practice  of  Pap 
smears,  clinical  breast  examination,  and  medical  checkups  among  18-24  and  25-39  year  old 
females,  but  being  nonwhites  was  the  most  significant  predictor  for  these  behaviors  among  age 
25-39  females.  Therefore,  interventions  should  not  only  focus  on  OB/GYN’s  role,  but  should 
also  target  middle-aged  and  older  white  women. 

In  summary,  behavioral  patterns  differ  across  ages  and  genders,  and  each  behavioral 
cluster  is  influenced  by  different  factors  to  varying  degrees.  Our  proposed  model  suggests  a 
comprehensive  approach  to  examine  the  relationships  between  these  health-related  behaviors  and 
their  influences,  and  takes  into  account  the  modifying  effect  of  age  and  gender.  Prospective 
research  is  needed  to  examine  the  causal  relationships  between  behaviors  and  factors,  and 
include  key  elements  such  as  social  support  and  the  health  care  environment,  in  addition  to 
sociodemographic  information. 
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Table  1  Frequency  distribution  of  study  variables  by  gender  and  a 


Table  1  (Continued)  Frequency  distribution  of  study  variables  by  gender  and  age, _ 

_ Gender _ Age _ 

Variable  Name  Total  _ 

Male  Female. _ 18-24 _ 25-39 _ 40-54 _ 55+ 


<N 

<N 


4.  OB/GYN  (%female) _ 635  (27%) _ N/A _ 635  (27%)  77  (36%) _ 332  (38%) _ 182  (30%) _ 44  (7%) 

f  Significant  gender  differences  (%2  test  p<  0.01  ). 

§  Significant  age  differences  (jl  test  p<  0.01  ). 


Table  2  Multiple  logistic  regression8:  Significant  determinants  of  each  behavioral  cluster  by  gender- 
age  groups. 
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Behavioral  cluster 

Gender-age  group  n/N  *(  %) 

Significant  determinants 

Odds  ratio 

95%  C.I. 

P 

Medical  checkup,  Cholesterol  test 

Male  18-24 

41/192  (21.4%) 

Two  adults  in  the  household 

4.43 

1.22  -  16.1 

0.024 

Male  25-39 

213/644  (33.1%) 

Some  college  or  technical  school 

1.62 

1.02-2.58 

0.042 

Having  high  cholesterol 

2.22 

1.28-3.70 

0.004 

Having  high  blood  pressure 

2.17 

1.25-3.85 

0.006 

Married 

1.90 

1.07-3.41 

0.023 

Male  40-54 

228/459  (49.7%) 

Non-white 

2.04 

1.25-3.34 

0.004 

Having  high  blood  pressure 

1.85 

1.14-3.03 

0.014 

Male  55+ 

313/433  (72.4%) 

Having  high  cholesterol 

1.75 

1.04-2.94 

0.035 

Having  diabetes 

2.41 

1.25-9.09 

0.017 

Internists  for  routine  visits 

1.89 

1.02-3.52 

0.044 

Female  55+ 

481/629  (76.5%) 

Having  high  cholesterol 

4.76 

2.86-8.33 

0.0001 

Having  high  blood  pressure 

1.67 

1.08-2.63 

0.022 

Having  diabetes 

3.33 

1.20-9.09 

0.020 

OB/GYN  for  routine  visits 

0.40 

0.19-0.84 

0.016 

Pap  smear,  Clinical  breast  examination,  Medical  checkup 

Female  18-24 

136/217  (62.7%) 

Income  25,000-34,999 

0.18 

0.04  -  0.78 

0.022 

Income  35,000-49,999 

0.14 

0.03  -  0.70 

0.017 

Income  £  50,000 

0.21 

0.05  -  0.82 

0.025 

Income  missing 

0.24 

0.07  -  0.88 

0.032 

Having  high  blood  pressure 

5.56 

1.25-25.0 

0.024 

Internists  for  routine  visits 

7.00 

2.27-21.4 

0.001 

OB/GYN  for  routine  visits 

4.09 

1.89-8.87 

0.001 

Female  25-39 

603/879  (68.6%) 

Non-white 

2.09 

1.47-2.98 

0.0001 

OB/GYN  for  routine  visits 

1.63 

1.16-2.29 

0.005 

Female  40-54 

408/599  (68.1%) 

(No  significant  predictors) 

Cholesterol  test,  Mammogram 

Female  40-54 

264/599  (44.1%) 

Non-white 

1.61 

1.06-2.44 

0.027 

Not  employed 

0.64 

0.41  -0.99 

0.046 

Having  high  cholesterol 

1.96 

1.27-2.94 

0.002 

Pap  smear,  Clinical  breast  examination,  Mammogram 

Female  55+ 

295/629  (46.9%) 

Income  35,000-49,999 

3.65 

1.58-8.39 

0.002 

Income  missing 

2.34 

1.19-4.62 

0.014 

Having  high  cholesterol 

1.37 

1.14-2.33 

0.008 

Having  breast  problems/cancer 

2.44 

1.33-4.35 

0.004 

*  n=Number  of  respondents  receiving  all  checking  and/or  screening  in  a  behavioral  cluster  within  the  past  12 
months;  N=Total  number  of  respondents  in  the  gender-age  group. 

§  Logistic  regression  controlled  for  race,  education,  household  income,  employment  status,  disease  history, 
obesity,  marital  status,  size  of  household,  and  source  of  routine  checkups.  Each  category  was  compared  to 
the  first  category  in  the  variable  described  in  Table  1 ;  having  a  disease  or  problem  was  compared  to  not 
having  a  disease  or  problem. 


95%  C.I.  =  The  95%  confidence  interval  of  the  odds  ratio.  OB/GYN  =  Obstetrician/Gynecologist. 
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Table  3  Bivariate  associations*:  Factors  significantly  associated  with  Pap  smar,  mammography,  and 
clinical  breast  examination  among  age  55  and  older  females. 


Significant  factor 

Odds  ratio 

95%  C.I. 

P 

Socioeconomic  factor 

Income  <  10,000 

0.49 

0.29  ~  0.82 

0.007 

Income  25,000-34,999 

0.55 

0.35  ~  0.85 

0.008 

Income  35,000-49,999 

2.68 

1.52-4.73 

0.001 

Income  missing 

1.50 

1.00-2.25 

0.049 

High  school  or  less  education 

0.69 

0.50  -  0.95 

0.023 

Employed 

1.47 

1.03-2.11 

0.036 

Intrapersonal  factor 

Having  high  cholesterol 

1.61 

1.15-2.22 

0.005 

Having  breast  problems/cancer 

2.22 

1.27-3.85 

0.006 

Interpersonal  factor 

Married 

1.75 

1.27-2.41 

0.001 

Separated/Divorced/Widowed 

0.59 

0.43-0.81 

0.001 

One  adult  in  the  household 

0.63 

0.46  -  0.86 

0.004 

Two  adult  in  the  household 

1.82 

1.31-2.52 

0.0003 

Sructural  factor 

OB/GYN  for  routine  visits 

2.08 

1.10-3.94 

0.024 

*  Comparisons  were  made  between  having  the  factor  and  not  having  the  factor.  For  example,  women 
having  household  income  less  than  $10,000  were  0.49  times  as  likely  as  those  whose  income  are  equal  or 
higher  than  $10,000  to  receive  three  women’s  cancer  screening. 

95%  C.I.  =  The  95%  confidence  interval  of  the  odds  ratio.  OB/GYN  =  Obstetrician/Gynecologist. 


Figure  2  Significant  relationships  among  behavioral  determinants  and  between  behavioral  determinants 
and  the  cluster  of  cancer  screening  behaviors  in  females  age  55  and  older. 


Intrapersonal  Factors 
Cognitive  factors 


COST-EFFECTIVENESS  OF  GENETIC  COUNSELING  AND  TESTING  FOR  BRCA1 
AND  BRCA2  BREAST  CANCER  SUSCEPTIBILITY  MUTATIONS  FOR  HIGH-RISK 
WOMEN  WITH  AND  WITHOUT  BREAST  CANCER 
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INTRODUCTION 


Recent  advances  in  molecular  genetics  have  lead  to  the  isolation  of  the  BRCA1  and 
BRCA2  breast  cancer  susceptibility  genes  (Miki,  1994;  Wooster,  1995).  Mutations  in  these 
genes  may  account  for  up  to  10%  of  cases  of  breast  cancer  (Claus,  1996),  and  are  observed  in  a 
significant  proportion  of  families  with  multiple  cases  of  breast  and  ovarian  cancer  (Frank,  1998). 
Women  who  carry  a  BRCA1  or  BRCA2  mutation  have  an  estimated  55%  to  85%  lifetime  risk  of 
breast  cancer,  and  a  15%  to  60%  risk  of  ovarian  cancer  (Easton,  1995;  Ford,  1998;  Ford,  1994). 
Testing  for  mutations  in  these  two  genes  is  now  available  commercially,  and  is  starting  to  be 
used  in  clinical  practice  (Cho,  1999).  Some  insurers  now  cover  part  or  all  of  the  cost  of 
counseling  and  testing  for  breast  cancer  genetic  susceptibility  in  high-risk  women  (Atlantic 
Information  Services,  1998). 

Information  obtained  from  genetic  testing  may  enable  women  to  make  more  informed 
decisions  about  their  medical  management.  Women  who  test  positive  for  a  BRCA1  or  BRCA2 
mutation  have  several  options  for  cancer  screening  and  cancer  risk  reduction,  although  long-term 
studies  demonstrating  the  efficacy  of  these  strategies  in  mutation  carriers  are  not  yet  available. 
Women  could  choose  intensive  surveillance,  initiated  at  an  early  age,  to  maximize  the  chances  of 
detecting  a  cancer  early  (Burke,  1997).  Based  on  recent  clinical  trial  data,  tamoxifen  (Fisher, 

1998)  or  raloxifene  (Cummings,  1999)  may  be  a  consideration  for  breast  cancer 
chemoprophylaxis,  although  data  about  the  effects  of  these  drugs  in  mutation  carriers  are  not  yet 
available.  Women  with  a  mutation  may  also  opt  to  have  a  prophylactic  mastectomy  (Hartmann, 

1999)  and/or  oophorectomy,  to  decrease  the  risk  of  breast  and  ovarian  cancer,  respectively. 
Several  decision  analyses  (Schrag,  1997;  Grann  1997)  have  suggested  that  a  prophylactic 
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mastectomy  may  prolong  life  approximately  3  to  4  years  for  a  30  year  old  woman  with  a  BRCA1 
susceptibility  mutation. 

While  BRCA1  and  BRCA2  susceptibility  testing  are  accepted  as  a  research  tool,  clinical 
trials  have  yet  to  be  performed  to  test  whether  genetic  counseling  and  testing  reduce  morbidity  or 
mortality  from  breast  and  ovarian  cancer  in  high  risk  women.  In  this  study,  we  use  decision 
analytic  methods  to  estimate  the  costs  and  outcomes  of  such  counseling  and  testing  based  upon 
available  data.  The  simulation  model  created  in  this  study  is  used  to  examine  the  cost- 
effectiveness  of  BRCA1/2  genetic  counseling  and  testing  in  women  who  are  at  high  risk  of 
carrying  a  mutation. 


METHODS 

We  created  a  computer  simulation  model  to  calculate  the  costs  and  outcomes  of  offering 
genetic  counseling  and  BRCA1/2  testing  to  women  at  risk  of  carrying  a  susceptibility  mutation 
in  one  of  these  genes,  compared  to  offering  counseling  only,  and  to  routine  medical  care.  The 
model  was  programmed  using  the  Visual  C++  programming  language  (Microsoft,  Inc., 

Redmond,  WA). 

The  model  is  used  for  a  cost-utility  analysis,  with  the  results  presented  in  incremental 
cost-effectiveness  ratios,  with  costs  expressed  in  dollars  and  effects  expressed  as  quality-adjusted 
life  years  (QALYs).  We  take  a  societal  perspective  in  this  analysis. 

The  simulation  model  uses  a  Monte  Carlo  stochastic  simulation  technique  (Doubilet,  et 
al.,  1985)  to  test  the  cost-effectiveness  of  providing  counseling  and  testing  for  longitudinal 
cohorts  of  women.  This  simulation  technique  allows  us  not  only  to  calculate  point  estimates  for 
costs  and  effects,  but  also  to  calculate  confidence  intervals  for  these  outcomes  incorporating  the 
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uncertainty  in  our  parameter  estimates.  For  each  counseling  and  testing  alternative,  100,000 
individuals  were  simulated;  and  the  costs  and  outcomes  averaged  across  the  simulated  cohorts. 

Model  Structure 

The  decision  tree  diagram  representing  the  initial  counseling  and  testing  decision  is 
shown  in  Figure  1.  A  simulated  cohort  of  women  undergo  each  counseling  and  testing 
alternative:  counseling  and  testing,  counseling  only,  and  routine  medical  care  (no  counseling  or 
testing).  Each  woman  in  the  cohort  may  carry  a  BRCA1  or  BRCA2  susceptibility  mutation,  with 
a  probability  equal  to  the  prevalence  of  the  mutations  in  the  cohort.  For  those  women 
undergoing  counseling  and  testing,  the  test  result  may  be  positive  for  a  BRCA1  susceptibility 
mutation,  positive  for  a  BRCA2  mutation,  or  negative  for  a  susceptibility  mutation.  We  assume 
for  our  baseline  analysis  that  full  gene  sequencing  of  both  the  BRCA1  and  BRCA2  genes  is 
performed.  We  also  assume  that  women  will  not  have  both  mutations  simultaneously. 
Indeterminate  results  from  full  sequencing  are  considered  to  be  negative  in  our  baseline  analysis. 
The  test  result  may  be  a  true  positive,  true  negative,  false  positive,  or  false  negative  test  based 
upon  whether  or  not  the  woman  is  carrying  a  mutation,  and  the  sensitivity  and  specificity  of  the 
gene  tests. 

If  a  woman  tests  positive  for  a  BRCA1  or  BRCA2  mutation,  then  prophylactic  and 
surveillance  options  shown  in  Figure  1  are  chosen.  The  probability  of  choosing  a  particular 
option  is  based  upon  the  choices  of  a  cohort  of  women  who  have  tested  positive  for  a  BRCA1/2 
mutation  (Lerman,  XXX  ret).  At  the  time  of  data  collection,  breast  cancer  chemoprophylaxis 
with  tamoxifen  or  raloxifene  was  not  a  widely  available  item,  so  we  assumed  that  XX%  of  the 
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current  cohort  would  choose  chemoprophylaxis  upon  testing  positive  if  this  option  were 
available.  This  assumption  was  subjected  to  sensitivity  analysis. 

[XXX  Need  something  on  distribution  of  other  therapies  here.] 

The  prophylactic  options  chosen  affect  the  probability  of  developing  breast  or  ovarian 
cancer;  screening  options  affect  the  probability  of  detecting  disease  once  it  has  developed. 
Disease  development  was  modeled  using  a  disease  initiation  Markov  model  (Beck  and  Pauker, 
19XX).  Figure  2  shows  the  longitudinal  model  of  disease  development.  In  this  model,  the 
probability  of  developing  breast  and/or  ovarian  cancer  in  any  particular  year  is  a  function  of  the 
simulated  woman’s  age  and  BRCA1/2  gene  status;  this  probability  is  further  modified  by  any 
prophylactic  procedures  chosen.  This  model  also  accounts  for  competing  (non-cancer)  mortality. 
We  assumed  that  the  probability  for  developing  ovarian  cancer  was  independent  of  the 
development  of  breast  cancer,  and  vice-versa,  due  to  lack  of  evidence  to  the  contrary.  We  also 
assume  that  all  ovarian  cancer  starts  as  localized  disease;  breast  cancer  can  start  either  as 
localized  invasive  disease,  or  can  start  as  ductal  carcinoma  in  situ  (DCIS)  and  potential  progress 
to  invasive  disease. 

Once  a  cancer  develops,  the  disease  may  be  detected  either  due  to  screening  or  due  to 
clinical  surfacing.  If  either  cancer  is  not  detected  in  a  particular  year,  then  the  disease  has  a 
probability  of  progression  to  a  more  advanced  stage.  Once  a  cancer  is  detected,  the  disease  is 
treated  (XXX  Fig  3?),  which  incurs  a  cost  of  treatment,  and  a  loss  in  quality  of  life  due  to  being 
diagnosed  and  with  cancer.  A  woman  treated  for  cancer  has  a  chance  of  having  the  cancer  recur 
at  the  same  stage  or  progressing  to  a  more  advanced  stage,  and  a  chance  of  dying  of  the  cancer  if 
she  has  distant  spread  of  the  cancer.  If  a  woman  is  diagnosed  and  treated  for  breast  or  ovarian 
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cancer,  she  also  retains  a  chance  of  dying  of  a  non-cancer  cause,  or  of  developing  the  other 
cancer. 

Model  Probabilities 

For  this  cost-effectiveness  simulation  model,  we  modeled  the  occurrence  of  events  of 
interest  (e.g.  development  of  breast  cancer),  and  the  costs  and  quality  of  life  associated  with 
these  occurrences.  In  order  to  determine  the  probabilities  of  these  events  occurring  in  the 
simulated  cohort  of  women,  a  MEDLINE  search  was  conducted  to  determine  parameters  from 
the  published  literature,  when  possible. 

[CARE  parameters] 

[progression  of  undetected  disease] 

Model  Costs 

The  cost  of  providing  counseling  is  based  upon  a  time-motion  study  of  counselors  and 
patients  in  the  Lombardi  Cancer  Center  Cancer  Genetics  Program  (Lawrence,  1999).  The  cost  of 
testing  for  the  baseline  analysis  is  based  upon  the  estimated  cost  to  provide  full  gene  sequencing 
of  the  BRCA1  and  BRCA2  genes  (Lawrence,  1999). 

The  cost  of  diagnosis  and  treatment  of  breast  and  ovarian  cancer  were  derived  from 
Surveillance,  Epidemiology,  and  End-Results  (SEER)-  Medicare  linked  data,  which  links 
Medicare  expenditure  data  to  individuals  in  the  SEER  registry.  From  these  data  sets,  we  were 
able  to  obtain  aggregate  data  on  cost  of  cancer  care  by  age,  stage  at  diagnosis,  and  treatment 
phase.  Treatment  phase  includes:  1)  prediagnostic  phase  (XXX  def),  2)  Initial  phase  (XXX),  3) 
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continuing  care  phase  (XXX),  and  terminal  phase  (XXX).  Breast  cancer  SEER-Medicare  data 
were  provided  by  J.  Warren  (personal  communication),  and  ovarian  cancer  data  were  provided 
by  R.  Etzioni  (personal  communication). 

Model  Utilities 

Utilities  for  relevant  health  states  were  obtained  by  telephone  survey  of  XXX  women  at 
high  risk  for  having  a  BRCA  mutation  who  were  participating  in  the  CARE  program.  Utilities 
are  measures  of  preference  for  a  state  of  health  that  allow  an  individual  to  place  a  valuation  on 
the  quality  of  life  associated  with  a  state  of  health.  Utilities  were  obtained  using  a  linear  rating 
scale  (LRS)  assessment  technique  (Froberg  and  Kane,  1989)  for  the  relevant  breast  and  ovarian 
cancer  outcomes.  The  average  LRS  for  current  health  of  those  women  without  a  history  of 
breast  or  ovarian  cancer  was  used  to  represent  the  utility  of  not  having  cancer  in  the  model. 

These  utilities  were  used  as  quality-adjustment  weights  with  which  to  calculate  outcomes  in  units 
of  dollars  per  quality-adjusted  life  year. 

Sensitivity  Analyses 

Sensitivity  analyses,  or  varying  a  parameter  over  a  range  to  determine  the  impact  on  the  outcome 
was  conducted  for  all  variables.  These  analyses  allow  us  to  examine  changes  in  the  assumptions 
about  the  values  of  individual  parameters.  We  report  the  analyses  that  had  the  largest  impacts  on 
model  results. 


RESULTS 


Model  Parameters 


The  parameters  used  in  the  model,  as  well  as  their  95%  confidence  interval,  are  shown  in 
Table  1. 

[Costs] 

[Utilities] 

Cost-Effectiveness  of  Counseling  and  Testing 
[Women  without  cancer] 

[Women  with  breast  cancer] 

Sensitivity  Analyses 

DISCUSSION 


[Discussion  of  CE  of  counseling  and  testing] 

[Comparison  of  cost-effectiveness  to  that  of  current  funded  programs] 

[Comparison  to  other  Decision  and  cost-effecitiveness  analyses  (Schrag,  Grann)] 
[Sensitivity  analyses  -  how  robust  is  conclusion,  and  what  areas  for  future  research  do  these 
analyses  point  to] 

[Strengths  and  limitations  of  study] 

[Conclusion  -  Test  or  no,  and  if  yes,  then  who  do  we  test?] 
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FACIT-Functional  Assessment  of  Chronic  Illness  Therapy  (FACIT)  Scales 


Measure:  Functional  Assessment  of  Chronic  Illness  Therapy  (FACIT)  Scales;  formerly 
Functional  Assessment  of  Cancer  Therapy  (FACT)  Scales 
Contact  Person:  David  Celia,  PhD 

Center  on  Outcomes,  Research,  and  Education  (CORE) 

Evanston  Northwestern  Healthcare 
1000  Central  Suite,  Suite  101 
Evanston,  II  60201 
Phone  Number:  (847)  570-1730 
Fax  Number:  (847)  570-1735 
Email:  d-cella@nwu.edu 

For  permission  of  usage,  subscales,  manuals,  and  manuscripts  contact: 

Kimberly  A  Webster,  M.A. 

Director  of  Communications 
Evanston  Northwestern  Healthcare 
1000  Central  Street,  Suite  101 
Evanston,  IL  60201 
Phone  Number:(847)  570-1731 
Fax  Number:  (847)  570-1735 
email:  k-webster@nwu.edu 


Terms  of  Use:  No  charge  to  investigators  willing  to  share  applicable  results,  especially  those  results 
which  further  reliability  and  validity  testing.  Prior  to  including  FACIT  in  a  project,  a  Project 
Information  Form  must  be  completed.  The  new  FACT  manual  and  information  on  individual  subscales 
may  be  purchased. 


General  or  Disease  Specific:  The  general  form  of  the  fact,  FACT-G  (27  items)  can  be  further  divided 
into  cancer  specific  subscales: 

Number  of  Items 


FACT-B- 

FACT-B1- 

FACT-Br- 

FACT-C- 

FACT-CNS 

FACT-Cx- 

FACT-E 

FACT-H&N- 

FACT-L- 

FACT-O- 

FACT-P- 

FACT-Pa 


For  patients  with  Breast  Cancer 

For  patients  with  Bladder  Cancer 

For  patients  with  solid  Brain  Tumor 

For  patients  with  Colorectal  Cancer 

For  patients  with  cancer  in  the  Central  Nervous  System 

For  patients  with  Cancer  of  the  Cervix 

For  patients  with  Esophageal  cancer 

For  patients  with  Head  and  Neck  cancer 

For  patients  with  Lung  cancer 

For  patients  with  Ovarian  cancer 

For  patients  with  Prostate  cancer 

For  patients  with  Pancreatic  cancer 


9  +  27— >36 
12+27— >39 
19+27— >46 
9+27— >36 
12+27 — >39 
1 5+27— >42 
17+27— >44 
1 1+27— >38 
9  +  27— >36 
12+27— >39 
12+27— >39 
9+27— >36 


Treatment  specific  subscales: 

FACT-BMT-  For  patients  undergoing  Bone  Marrow  Transplant  23+27 — >50 


FACT-CRA- 

FACT-ES- 

FACT-NTX- 

FACT-Taxane- 


Modifiers  and/or  retinoid  treatment  1 7+27— >44 

For  patients  with  Endocrine  Symptoms  1 8+27 — >45 

For  patients  with  Neurotoxicity  from  systemic  chemotherapy  1 1+27— >38 
For  patients  with  Taxane  toxicity  1 6+27— >43 


Symptom  specific  subscales: 

FAACT-  Functional  Assessment  of  Anorexia/Cachexia  Treatment 

FACT-An-  For  patients  with  anemia  and/or  fatigue 
FACIT-F-  FACIT-Fatigue  and  the  stand  alone  Fatigue  Scale 
FAIT-F-  Functional  Assessment  of  Incontinence  Therapy-  Fecal 

FAIT-U-  Functional  Assessment  of  Incontinence  Therapy-Urinary 


1 8+27— >45 
20 

13+27— >50 
12+27— >39 
1 1+27— >39 


Non-cancer  specific  scales: 

FACIT-Sp-  FACIT-Spiritual  Well-Being 

FACIT-Pal-  FACIT-Palliative  Care 

FAHI-  For  patients  with  HIV  Infection 

FAMS-  Functional  Assessment  of  Multiple  Sclerosis 

FANLT- 


Functional  Assessment  of  Non-Life  Threatening  conditions  26  total 


12+27— >39 
19+27— >46 
47  total  (44  scored) 
59  total  (44  scored) 


Domains  for  FACT-G  (Version  4):  -Physical  Functioning  (7  items) 

-Social  Well  Being  (7  items) 

-Emotional  Well  Being  (6  items) 

-Functional  Well  Being  (7  items) 

Administration  Time:  5  minutes  for  the  FACT-G  and  varying  time  between  5-10  minutes  for  other 
scales  most  of  which  include  the  FACT-G 

Mode  of  Administration:  It  is  designed  for  patient  self-administration  but  it  may  also  me  administered 
in  an  interview. 

Time  Frame:  Past  7  days 

Scoring:  0-4  scale  with  0  representing  a  response  of  Onot  at  allO  and  4  representing  a  response  of  Qvery 
much.”  Maximum  possible  score  on  the  FACT-G  is  108  with  a  higher  score  indicating  a  high  QoL. 

Preference  Based:  No. 

Population  used  in: 

-Metastatic  Prostate  Cancer  Among  Men  of  Lower  Socioeconomic  Status  1 
-Spanish  FACT  including  use  on  people  with  low  literacy  skills.^ 

-Women  and  men  with  physical  disabilities  and  cancer,  and  women  with  traumatic  and  women  with 
chronic  physical  conditions. 3 
-In  a  rural  sample.4 

-After  prostatectomy  or  radiation  therapy.^ 

-Long  term  survivors  of  Cancer. 6 


Reliability  and  Validity:  (Version  2) 
FACT-G 


Test/Retest 

Reliability 

Internal  Consistency  (a) 

Spanish  Fact-Internal 
Consistency  (a) 

Physical  Well  Being 

.88 

.82 

.82 

Functional  Well 
Being 

.84 

.69 

.83 

Social  Well  Being 

.82 

.74 

.74 

Emotional  Well 
Being 

.82 

.80 

.66 

Relationship  with 
Doctor 

.83 

.65 

.75 

Total  Score 

.92 

.89 

.89 

Note:  Relationship  with  Doctor  does  not  appear  in  version  4 
Sensitivity  to  change  studies  have  also  been  conducted 


Validity: 

w/  Functional  Living  Index-Cancer  r=.80 

w/Quality  of  Life  Index  r=.74 

w/Taylor  Manifest  Anxiety  Scale  r=.57 

w/Brief  Profile  of  Mood  States  r=.69 


w/Eastern  Cooperative  Oncology  Group  r=.56 

Comments: 

-The  FACT-G  has  been  translated  into  30  languages.  Specific  subscales  have  also  been  translated  into 
other  languages. 

-Complete  information  on  FACIT  can  be  found  at  http://  www.facit.org 
-Changes  from  version  3  to  version  4  of  the  FACIT  include: 

-dropping  the  Relationship  with  Doctor  Subscale.  This  subscale  was  associated  with 
ceiling  effects. 

-subscale  weighted  items  are  exclusion. 

-item  rewording. 

-item  numbering 
-scoring 

-FACIT  is  written  at  a  sixth  grade  reading  level. 
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European  Organization  for  Research  and  Treatment  of  Cancer  Quality  of 
Life  Questionnaire  Core  30  Items  (QLQ-C30)  +  Supplemental  Specific 

Modules 

Measure:  EORTC-QLQ-C30  +  specific  modules 

Contact  Person:  EORTC  Data  Center 
Quality  of  Life  Unit 
Ave.E.Mounier  83,  Bte  1 1 
B  -  1200  Brussels 
Belgium 

Phone  Number:  31-20-512-2481 
Fax  Number::  Belgium-(2)-7723545 

Terms  of  Use:  Written  consent  prior  to  use  is  required  If  the  instrument  is  used  in  a  university- 
based  investigation,  it  is  free.  Other  uses  are  subject  to  royalty  fees. 

Disease  Specific  or  General:  EORTC-QLQ-C30  is  cancer  general  but  is  designed  to  be  used 
with  a  supplementary  specific  module  (many  modules  are  still  under  development). 

QLQ-BR23 -breast  cancer  module  (23) 

QLQ-LC13-  lung  cancer  module  (13) 

QLQ-BN20-  brain  cancer  module  (20) 

QLQ-CR38-  colorectal  cancer  module  (38) 

QLQ-H&N3 5-head  and  neck  cancer  module  (35) 

QLQ-OE24-oesophageal  cancer  module  (24) 

QLQ-OV28-ovarian  cancer  module  (28) 

QLQ-S-  survivors  (45) 

Bladder  cancer  module 
Myeloma  module 
Pancreatic  cancer  module 
Body  Image  module 
High-dose  Chemotherapy  module 
Leukemia  module 
Ophthalmic  cancer  module 
Palliative  care  module 
prostate  cancer  module 

Domain:  QLQ-C30  has  9  subscales. 

6  functional  scales:  -physical 
-role 

-cognitive 
-emotional 
-social 
-global  QoL 

3  symptom  scales:  -fatigue 
-pain 

-nausea  and  vomiting 


+  single  items  assessing  additional  symptoms  (dyspnea,  sleep  disturbance,  constipation,  diarrhea 
and  financial  impact). 


Preference  Based:  No. 

Mode  of  Administration:  Self  or  interview  administered. 

Administration  Time:  1 1  to  12  minutes  for  the  QLQ-C30.  No  data  available  on  the  modules. 

Time  Frame:  7  questions  are  general  time  period  questions,  and  23  are  “during  the  past  week.” 

Number  of  Items:  30  items  in  the  QLQ-C30.  The  modules  vary  in  length. 

Scoring:  Separate  scores  are  calculated  for  the  9  subscales  as  well  as  the  individual  items.  The 
scores  can  then  be  linearly  transformed  on  a  0-100  scale  with  a  higher  score  indicating  higher 
QoL. 

Reliability  and  Validity: 

Reliability  (from  Aaronson  et  al.): 

Internal  Consistency: 

Physical 
Role 

Cognitive 
Emotional 
Social 

Global  quality  of  life 
Fatigue 

Nausea  and  vomiting 
Pain 


Before  Treatment 
.68 
.54 
.56 
.73 
.68 
.86 
.80 
.65 
.82 


After  Treatment 
.71 
.52 
.73 
.80 
.77 
.89 
.85 
.73 
.76 


Validity: 

-  inter-scale  correlations:  the  strongest  correlations  occurred  between  the  physical  functioning, 
role  functioning,  and  fatigue  scales  (.54  to  .63).  Considerable  correlations  were  also  found 
between  the  fatigue,  emotional,  and  social  functioning  scales  (>.40) .  A  weak  correlation  was 
found  between  the  emotional  functional  scale  and  the  physical  and  role  functioning  scales. 

-Clinical  Validity  was  also  evaluated  in  terms  of  responsiveness  to  change  in  health  status  and 
known-group  comparisons. 

From  McDowell  et  al.: 

-the  emotional  functional  scale  correlated  .71  with  the  Hospital  Anxiety  and  Depression  Scale, 
-the  physical  functional  scale  correlated  .73  with  the  Sickness  Impact  Scale,  with  a  .58 


correlation  with  the  cognitive  and  fatigue  scales,  .55  with  the  role  scale,  and  .48  with  the 
emotional  and  social  scales. 

-with  the  CARES,  there  was  a  .71  correlation  with  the  physical  scales,  a  .56  with  the  emotional 
scales,  .46  with  the  social  scale,  and  .69  with  the  pain  scale. 

-the  QLQ-C30  has  also  been  compared  with  other  instruments. 


Population  Used  In: 

-in  patients  with  nonmetastatic  breast  carcinoma1 

-in  gastric  cancer  patients2 

-in  patients  with  localized  prostate  cancer3 

-for  patients  with  multiple  myeloma4 

-in  head  and  neck  cancer  patients5 

-in  Hodgkin's  disease6 

-in  patients  70  and  older  with  advanced  non-small-cell  lung  cancer7 

-in  people  with  different  age  and  gender8 

-in  patients  with  breast  cancer910 

-in  patients  with  esophageal  cancer11 

-in  patients  with  prostate  cancer12 

-in  patients  with  brain  cancer13 

-in  leukemia  patients14 

-in  patients  with  malignant  melanoma15 

-in  patients  with  lung  cancer16 

-in  patients  with  ovarian  cancer17 

-in  advanced  colorectal  cancer18 


Comments: 

-available  in  over  30  languages 

-the  weakest  scale  from  a  psychometric  viewpoint  was  the  role  functioning  scale. 
It  has  been  suggested  that  because  it  is  a  brief  scale  and  limited  to  work  and  household  activities, 
it  should  be  expanded  to  a  broader  range  of  activities  thus  lending  to  a  more  variable  range  of 
responses. 

-There  are  some  reservations  concerning  the  QLQ-C30s  ability  to  discriminate 
between  patients  with  different  stages  of  disease  though  the  manner  in  which  this  was  determined 
may  not  be  particularly  useful  predictor  of  current  functioning  levels  (see  Aaronson  et  al). 

-The  website  http://www.eortc.be/home/qol/  has  information  about  the  QLQ-C30 
plus  an  order  form  to  order  a  reference  values  manual  and  CD  ROM. 


References: 

Aaronson  NK,  Ahmedzai  S,  Bergman  B,  et  al.  The  European  Organization  for 
Research  and  Treatment  of  Cancer  QLQ-C30:  A  Quality-of-Life  Instrument  for  Use  in 
International  Clinical  Trials  in  Oncology.  J  of  the  National  Cancer  Institute  1993;  85(5):55-65. 

McDowell  M,  Newell  B.  The  EORTC  Quality  of  Life  Questionnaire.  In  Measuring 
Health:  A  Guide  to  Rating  Scales  and  Questionnaires  (2nd  edition).  New  York:  Oxford  University 
Press.  1 996,  pp  40 1  -409. 

Spranger  MAG,  Cull  A,  Groenvold  M,  et  al.  The  European  Organization  for  Research 
and  Treatment  of  Cancer  Approach  to  Developing  Questionnaires  Modules:  An  Update  and 
Overview.  Quality  of  Life  Research  1998;  7(4):  291-300. 


1  Macquart-Moulin  G,  Viens  P,  Genre  D.  Concomitant  chemoradiotherapy  for  patients 
with  nonmetastatic  breast  carcinoma:  side  effects,  quality  of  life,  and  organization.  Cancer  1999 
May  15;85(10):2 190-9. 

2  De  Vita  F,  Orditura  M,  Auriemma  A,  et  al.  A  pilot  study  of  adjuvant  chemotherapy 
with  double  modulation  of  5-fluorouracil  by  methotrexate  and  leucovorin  in  gastric  cancer 
patients.  Panminerva  Med  1999  Mar;41(l):35-8. 

3  Lilleby  W,  Fossa  SD,  Waehre  HR,  Olsen  DR.  Long-term  morbidity  and  quality  of  life 
in  patients  with  localized  prostate  cancer  undergoing  definitive  radiotherapy  or  radical 
prostatectomy.  Int  J  Radiat  Oncol  Biol  Phys  1999  Mar  l;43(4):735-43. 

4  Stead  ML,  Brown  JM,  Velikova  G,  et  al.  Development  of  an  EORTC  questionnaire 
module  to  be  used  in  health-related  quality-of-life  assessment  for  patients  with  multiple  myeloma. 
European  Organization  for  Research  and  Treatment  of  Cancer  Study  Group  on  Quality  of  Life.  Br 
J  Haematol  1999  Mar;104(3):605-1 1. 

5  Bjordal  K,  Hammerlid  E,  Ahlner-Elmqvist  M,  et  al.  Quality  of  life  in  head  and  neck 
cancer  patients:  validation  of  the  European  Organization  for  Research  and  Treatment  of  Cancer 
Quality  of  Life  Questionnaire-H&N35.  J  Clin  Oncol  1999  Mar;17(3):1008-19. 

6  Flechtner  H,  Ruffer  JU,  Henry-Amar  M,  et  al.  Quality  of  life  assessment  in  Hodgkin's 
disease:  a  new  comprehensive  approach.  First  experiences  from  the  EORTC/GELA  and  GHSG 
trials.  EORTC  Lymphoma  Cooperative  Group.  Groupe  D'Etude  des  Lymphomes  de  L'Adulte  and 
German  Hodgkin  Study  Group.  Ann  Oncol  1998;9  Suppl  5:S  1 47-54. 

7  Effects  of  vinorelbine  on  quality  of  life  and  survival  of  elderly  patients  with  advanced 
non-small-cell  lung  cancer.  The  Elderly  Lung  Cancer  Vinorelbine  Italian  Study  Group.  J  Natl 
Cancer  Inst  1999  Jan  6;91(l):66-72. 

8  Hjermstad  MJ,  Fayers  PM,  Bjordal  K,  Kaasa  S.  Using  reference  data  on  quality  of 
life — the  importance  of  adjusting  for  age  and  gender,  exemplified  by  the  EORTC  QLQ-C30  (+3). 
Eur  J  Cancer  1998  Aug;34(9):  1381-9. 

Q  McLachlan  SA,  Devins  GM,  Goodwin  PJ.  Validation  of  the  European  Organization  for 
Research  and  Treatment  of  Cancer  Quality  of  Life  Questionnaire  (QLQ-C30)  as  a  measure  of 
psychosocial  function  in  breast  cancer  patients.  Eur  J  Cancer  1998  Mar;34(4):510-7. 

0  Sprangers  MA,  Groenvald  M,  Arraras  JI,  et  al.  The  European  Organization  for 
Research  and  Treatment  of  Cancer  breast  cancer-specific  quality-of-life  questionnaire  module: 
first  results  from  a  three-country  field  study.  J  Clin  Oncol  1996;  14:2756-68. 

11  Blazeby  JM,  Alderson  D,  Winstone  K,  et  al.  Development  of  an  EORTC  questionnaire 
module  to  be  used  in  quality  of  life  assessment  for  patients  with  oesophageal  cancer.  Eur  J 
Cancer  1996;  32A:1912-7. 

12  Borghede  G,  Sullivan  M.  Measurement  of  quality  of  life  in  localized  prostate  cancer 
patients  treated  with  radiotherapy.  Development  of  a  prostate  cancer-specific  module 
supplementing  the  EORTC  QLQ-C30.  Qual  Life  Res  1996;5:212-22. 

13  Osoba  D,  Aaronson  NK,  Muller  M,  et  al.  The  development  and  psychometric 
validation  of  brain  cancer  quality-of-life  questionnaire  for  use  in  combination  with  general 
cancer-specific  questionnaires.  Qual  Life  Res  1996;  5:139-50. 

14  Watson  M,  Zittoun  R,  Hall  E,  et  al.  A  modular  questionnaire  for  the  assessment  of 
longterm  quality  of  life  in  leukaemia  patients:  the  MRC/EORTC  QLQ-LEU.  Qual  Life  Res 
1996;5:15-9. 

15  Sigurdardottir  V,  Bolund  C,  Sullivan  M.  Quality  of  life  evaluation  by  the  EORTC 
questionnaire  technique  in  patients  with  generalized  malignant  melanoma  on  chemotherapy.  Acta 
Oncol  1996;  35:  149-58. 


16  Bergman  B,  Aaronson  NK,  Ahmedzai  S,  et  al.  The  EORTC  QLQ-LC13:  a  modular 
supplement  to  the  EORTC  Core  Quality  of  Life  Questionnaire  (QLQ-C30)  for  use  in  lung  cancer 
clinical  trials.  Eur  J  Cancer  1994;  30A:  635-42. 

17  Montazeri  A;  McEwen  J;  Gillis  CR.  Quality  of  life  in  patients  with  ovarian  cancer: 
current  state  of  research.  Support  Care  Cancer  1996  May;4(3):  169-79. 

18  Hill  M;  Norman  A;  Cunningham  D,  et  al.  Impact  of  protracted  venous  infusion 
fluorouracil  with  or  without  interferon  alfa-2b  on  tumor  response,  survival,  and  quality  of  life  in 
advanced  colorectal  cancer.  J  Clin  Oncol  1995  Sep;13(9):23 17-23. 


Quality-Adjusted  Time  Without  Symptoms  of  disease  and  Toxicity  of  treatment 


Measure:  Q-TWiST 

Contact  Person:  Richard  D.  Gelber 

Department  of  Pediatrics  (Biostatistic) 

Harvard  Medical  School  of  Public  Health 
and  Dana-Farber  Cancer  Institute 
44  Binney  Street 
Boston,  Massachusetts  02115 
email:  gelber@hsph.harvard.edu 

Terms  of  Use:  N/A 

General  or  Disease  Specific:  Cancer  and  AIDS  General 
Number  of  Items:  N/A 

Domain:  Utility  Instrument  that  makes  comparisons  in  quality  and  quantity  of  life. 

Administration  Time:  N/A 
Mode  of  Administration:  N/A 
Time  Frame:  General 

Scoring:  (from  Gelber  et  al.)  “A  weight  of  0  indicates  the  period  of  time  is  as  bad  as  death,  and  a  weight 
of  1  indicates  perfect  health.  Weights  between  0  and  1  indicate  degrees  between  these  extremes.  .  .The 
Q-TWiST  end  point  is  obtained  by  adding  the  weighted  periods  of  time  (74).” 

Preference  Based:  Yes. 

Population  Used  In: 

-in  patients  with  metastatic  prostate  cancer  1 
-in  advanced  prostate  cancer^ 

-in  patients  undergoing  treatment  with  Interferon^ 

-adjuvant  therapy  of  patients  with  melanoma^ 

-adjuvant  chemotherapy  for  breast  cancer^ 

-in  patients  with  node-positive  breast  cancel 
-in  operable  breast  cancer^ 

-in  patients  undergoing  adjuvant  radiation  therapy  and  chemotherapy  for  resectable  rectal  cancer^ 

-in  postmenopausal  breast  cancer  10 
-in  patients  with  stage  III  colon  cancer  1 1 
-in  small  cell  lung  cancer^ 


Reliability  and  Validity:  N/A 


Comments: 

-The  Q-TWiST  “is  a  statistical  methodology  designed  to  facilitate  treatment  comparisons  highlighting 
quality-of-life  oriented  tradeoffs  (Gelber  in  an  email).” 

-Can  compare  treatments  in  terms  of  QoL  outcomes  and  in  terms  of  survival. 

-Formulas  provided  in  Gelber  et  al,  1996. 

-One  of  the  biggest  advantages  that  Q-TWiST  has  is  that  the  results  can  be  presented  as  threshold 
analysis  in  graphs  or  table  of  the  weights  of  two  treatments. 

-The  main  disadvantage  of  Q-TWiST  is  that  weights  are  assigned  to  a  small  number  of  discrete  states. 
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Although  considerable  research  attention  has  addressed  the  psychosocial  concerns  of  breast  cancer  patients,  little  is 
known  about  the  transition  from  active  treatment  to  survivorship.  Clinical  experience  and  limited  data  suggest  that  this 
period  can  be  particularly  stressful.  In  this  competing  continuation,  we  propose  to  develop  and  evaluate  a  relatively  low-cost 
psychoeducational  preparatory  intervention  to  facilitate  this  transition.  The  proposed  study  builds  on  our  poor  research 
program  in  quality  of  life  and  breast  cancer. 

In  this  multi-center  study,  we  will  register  1260  newly-diagnosed  breast  cancer  patients  from  Los  Angeles,  Washington, 
D  C.,  and  Kansas  City,  KS,  one  month  after  definitive  surgery,  and  prospectively  recruit  them  for  participation  in  a 
randomized  controlled  trial  (RCT)  designed  to  test  and  evaluate  three  different  intervention  approaches  for  improving  post¬ 
treatment  patient  outcomes.  The  interventions  will  occur  after  the  completion  of  pnmary/adjuvant  therapy.  We  expect  to 
consent  and  randomize  at  least  630  women  to  one  of  3  groups:  (A)  CONTROL  CONDTHON:  standard  written  information  (NCI 
publication  “ Facing  Forward”),  (B)  MINIMAL  INTERVENTION:  control  +  videotape  that  models  coping  and  addresses  the 
transition  from  patient  to  survivor;  and  (C)  HIGH  INTENSITY  INTERVENTION:  minimal  intervention  +  brief  counseling  (one 
in-person  session  with  follow-up  telephone  call)  +  additional  written  materials.  We  hypothesize  that  a  brief .  preparatory 
intervention  that  includes  counseling  will  be  the  most  effective  strategy  for  improving  the  quality  of  life  during  the  transition 

for  patient  to  survivor.  , 

The  specific  aims  of  this  application  are:  (1)  to  measure  the  impact  of  the  3  preparatory  interventions  on  subsequent 

cognitive  adaptation,  and  emotional,  physical  and  interpersonal  functioning,  2  and  6  months  after  the  intervention;  (2)  to 
evaluate  a  model  denved  from  self-regulation  and  stress  and  coping  theories  which  postulates  that  promotion  of  realistic 
expectancies  regarding  the  treatment  transition  and  of  specific  approach-oriented  coping  strategies  will  serve  as  mediators 
of  the  intervention’s  effectiveness  on  adaptive  outcomes;  (3)  to  conduct  an  economic  evaluation  of  the  RCT  strategies,  and 
to  calculate  the  incremental  costs  per  unit  change  in  specific  dimensions  of  quality  of  life. 
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the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person.  This  description  is  meant 
to  serve  as  a  succinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  application.  If  the  application  is  funded.  this  description,  as  is,  will 
become  public  information.  Therefore,  do  not  include  oroorietarv/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PRUVlUbU. 


Since  the  identification  of  the  BRCAl  and  BRCA2  breast  cancer  susceptibility  genes,  genetic  testing  has  become! 
increasingly  widespread.  Women  who  inherit  a  B  RCA  1/2  mutation  have  a  55  /o-85  /o  lifetime  risk  of  breast  cancer. 
The  primary  medical  decision  facing  these  women  is  whether  to  have  prophylactic  mastectomy  (breast  removal)  or 
to  receive  yearly  mammograms.  Since  there  are  limited  data  on  the  effectiveness  of  these  options  among  BRCA1/2 
carriers,  women  are  informed  about  the  benefits  and  limitations  of  each  and  counseled  to  select  an  option  that  is  most 
consistent  with  their  personal  preferences  and  values.  Although  a  specific  recommendation  for  surgery  versus: 
surveillance  is  not  generally  made.  BRCA1/2  earners  who  do  not  elect  surgery  are  advised  to  obtain  annual 
mammograms.  Given  the  lack  of  clear  guidelines  for  this  decision,  it  is  not  surprising  that  medical  decision-makingj 
is  reported  to  be  one  of  the  most  challenging  and  stressful  consequences  of  receiving  a  positive  BRCA1/2  gene  test: 

result,  and  a  substantial  proportion  of  carriers  fail  to  adopt  either  option. 

Therefore,  the  goal  of  this  project  is  to  develop  and  evaluate  an  interactive  CD-ROiVf-based  decision~aid  for  women 
who  have  recently  received  a  positive  B RCA  1/2  gene  test  result.  We  propose  a  randomized  trial  among  BRCAl  and 
BRCA2  mutation  carriers  in  which  we  will  compare  standard  genetic  counseling  (SG.C)  to  an  enhanced  genetic 
counseling  condition  that  consists  of  rhe  individualized  decision-aid  (EDA)  delivered  in  conjunction  with  standard 
genetic  counseling.  The  EDA  will  be  based,  in  part,  on  Subjective  Expected  Utility  theory.  Utility  theory  posits  that 
in  choosing  between  two  alternatives  (e.g.,  to  have  prophylactic  mastectomy  or  annual  mammography),  individuals 
should  choose  the  option  that  maximizes  positive  outcomes  and  minimizes  negative  outcomes.  The  value  that  an 
individual  places  on  a  particular  health  outcome  is  referred  to  as  her  preference,  or  utility.^  Literature  on  decision¬ 
making  in  other  medical  contexts  suggests  that  decision-aid  interventions  guided  by  Utility  theory  can  promote 
Informed  decision-making  and  enhance  psychological  well-being.  If  effective,  the  IDA  can  easily  be  disseminated 
to  BRCA1/2  carriers  across  the  country  and  adapted  for  use  with  other  populations  with  inherited  risk  for  cancer. 


PERFORMANCE  SITE(S)  (organization,  city,  state) 
Georgetown  University  Medical  Center,  Washington  DC 
Mount  Sinai  School  of  Medicine,  New  York,  NY 
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CANCER  CENTER  SUPPORT  GRANT 


2.  RESPONSE  TO  SPECIFIC  REQUEST  FOR  APPLICATIONS  OR  PROGRAM  ANNOUNCEMENT  [_J  NO 
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Type 

Activity 

Number 

Review  Group 
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Council/Board  (Month/Year) 

Date  Received 

YES  (If  "Yes'’  state  number  and  title) 


1  ADMINISTRATIVE  SUPPLEMENT  TO  STUDY  THE  IMPACT  OF  CANCER  ON  THE  FAMILY 


3.  PRINCIPAL  INVESTIGATOR/PROGRAM  DIRECTOR _  New  Investigator  \_ 


3a.  NAME  (Last,  first,  middle) 

Lippman,  Marc,  E. 


3d.  POSITION  TITLE 

Director 


3f.  DEPARTMENT,  SERVICE,  LABORATORY.  OR  EQUIVALENT) 

Lombardi  Cancer  Center 


New  Investigator  I  I  Yes 


3b.  DEGREES  3c.  SOCIAL  SECURITY  NO. 

MD  Provide  on  Form  Page  KK. 


3g.  MAJOR  SUBDIVISION 

Medicine 


3h.  TELEPHONE  AND  FAX  ( Area  code,  number  and  extension) 

TEL  :  (202)  687-2110 
FAX:  (202)687-6402 


3e.  MAILING  ADDRESS  (Street,  city,  state,  zip  code) 

Lombardi  Cancer  Center 
The  Research  Building 
Georgetown  University  Medical  Center 
3970  Reservoir  Road  NW 
Washington,  DC  20007-2197 


E-MAIL  ADDRESS  lippmanm@gunet.2eorgetown.edu 


4.  HUMAN 
SUBJECTS 

□No 

□Yes 


4a.  If  “Yes”,  Exemption  no. 
or 

IRB  approval  date 


Pending 


4b.  Assurance 
of 

I  Compliance 


Full  IRB 
or 

Expedite 

Review 


7.  COSTS  REQUESTED  FOR  INITIAL 
BUDGET  PERIOD 

7a.  Direct  Costs  ($)  I  7b.  Total  G 


100,000 


6. DATES  OF  PROPOSED  PERIOD  OF 
SUPPORT  (month,  day,  year — MM/DD/YY) 
From  Through 

10/01/99  09/30/00 


9.  APPLICANT  ORGANIZATION 

Name  Georgetown  University 
Address  37  &  O  Streets  NW 

Washington,  DC  20057 


13.  ADMINISTRATIVE  OFFICIAL  TO  BE  NOTIFIED  IS  AWARD  IS  MADE 

Name  William  J.  Hartman 
Title  Director 

Address  Research  and  Technology  Development  Services 
4000  Reservoir  Road  NW,  Suite  177,  Bldg  D 
Washington,  DC  20007-2 1 97 
Telephone:  (202)  687-1390 
Fax:  (202)  687-8263 

E-maii  hartmanj  @odrge.  odr.georgetown.edu 


15.  PRINCIPAL  INVESTIGATOR/PROGRAM  DIRECTOR  ASSURANCE: 

I  certify  that  the  statements  herein  are  true,  complete  and  accurate  to  the  best  of  my 
knowledge.  I  am  aware  that  any  false,  fictitious,  or  fraudulent  statements  or  claims 
may  subject  me  to  criminal,  civil  or  administrative  penalties.  I  agree  to  accept 
responsibility  for  the  scientific  conduct  of  the  project  and  to  provide  the  required 
progress  report  if  a  grant  is  awarded  as  a  result  of  this  application. 


1 6.  APPLICANT  ORGANIZATION  CERTIFICATION  AND  ACCEPTANCE: 

I  certify  that  the  statements  herein  are  true,  complete  and  accurate  to  the  Best  of  my 
knowledge,  and  accept  the  obligation  to  comply  with  Public  Health  Service  terms 
and  conditions  if  a  grant  is  awarded  as  a  result  of  this  application.  I  am  aware  that 
any  false,  fictitious,  or  fraudulent  statements  or  claims  may  be  subject  to  criminal, 
civil,  or  administrative  penalties. 
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8.  COSTS  REQUESTED  FOR  PROPOSED 

PERIOD  OF  SUPPORT 

8a.  Direct  Costs  ($)  8b.  Total  Costs  ($) 

100,000  154,966 


7b.  Total  Costs  ($) 

154,966 


10.  TYPE  OF  ORGANIZATION 

Public:  ->  Q  Federal  Q  State  Q  Local 

Private:  ->  ^  Private  Nonprofit 

For  profit:  ->  □  General  □  Small  Business 


11.  ORGANIZATION  CODE  01 


Congressional  District 


1 2.  ENTITY  IDENTIFICATION  NUMBER 

1-530196603-Al 


14.  OFFICIAL  SIGNING  FOR  APPLICATION  ORGANIZATION 

Name  William  J.  Hartman 
Title  Director 

Address  Research  and  Technology  Development  Services 
4000  Reservoir  Road  NW,  Suite  177,  Bldg  D 
Washington,  DC  20007-2197 
Telephone:  (202)  687-1390 
Fax:  (202)  687-8263 

E-maii  hartmanj  @odrge. odr.georgetown.edu 


SIGNATURE  OF  PI/PD  NAMED  IN  3A.  (In  ink  DATE 

"Per”  signature  not  acceptable 


SIGNATURE  OF  PI/t>D  NAMED  IN  14.  (In  ink. 
"Per”  signature  not  Acceptable 


tfnlr 
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Principal  Investigator/Program  Director  (Last,  first,  middle):  Lippman.  Marc  E,  MD_ 


Lombardi  Cancer  Center 
Georgetown  University  Medical  Center 
The  Research  Building 
3970  Reservoir  Road  NW 
Washington,  DC  20007-2197 


KEY  PERSONNEL.  See  instructions  on  Page  1 1. 
Name 

Marc  Lippman,  MD 
Jane  Ingham,  MBBS 
Jeanne  Mandelblatt,  MD,  MPH 
Kathryn  Taylor,  PhD 
K.  Robin  Yabroff,  MBA 
John  Marshall,  MD 
Caroline  Burnett,  RN,  ScD 


Use  continuation  pages  as  needed  to  provide  the  required  information 
Organization 


in  the  format  shown 
Role  on  Project 


Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 
Georgetown  University  Medical  Center 


Principal  Invest. 
Co-Investigator 
Co-Investigator 
Co-Investigator 
Co-Investigator 
Co-Investigator 
Co-Investigator 
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AA 


Department  of  Health  and  Human  Services 

Public  Health  Service 

Grant  Application 

Follow  instructions  carefully. 

Do  not  exceed  character  length  restrictions  indicated  on  sample. 

- - - - - UMB  No.  0925-0001 

LEAVE  BLANK-FOR  PHS  USE  ONLY. - 

Type  1  Activity 

Number  “I 

Heview  uroup  |  Formerly  1 

Council/Board  (Month,  Year) 

Date  Received  j 

1 .  TITLE  OF  PROJECT  - - - - - - - 4 

- - - e—rv  ftnicaii-flinKticati  women 

RESPONSE  TO  SPECIFIC  REQUEST  FOR  APPLICATIONS  OR  PROGRAM  ANNOUNCEMENT  |_j  NO  |XJ YES  (" 'Yes:  state  number  and  Mle)~ 


Number:  PA-96-034 _ Title:  Aging  Women  and  Breast  Cancer 

3.  PRINCIPAL  INVESTIGATOR/PROGRAM  DIRECTOR 


3a.  NAME  (Last,  first,  middle) 

Adams-Campbell,  Lucile  L. 


3d.  POSITION  TITLE 
Professor 


3L  DEPARTMENT,  SERVICE,  LABORATORY,  OR  EQUIVALENT 
Medicine 


3g.  MAJOR  SUBDIVISION 
Cancer  Center 


3h.  TELEPHONE  AND  FAX  (Area  code,  number  and  extension) 
TEL:  (202)  806-7697 

fax:  (202)  667-1686 

4.  HUMAN 


SUBJECTS 

□  No 

Yes 


4a.  If  "Yes."  Exemption  no. 
Ql 

IRB  approval  date 

Pending 


1H 


Full  IRB  Qf 
Expedited 
Review 


4b.  Assurance  of 
compliance  no. 

Ml  102 


3e.  MAILING  ADDRESS  ( Street ,  city,  state,  zip  code) 

Howard  University  Cancer  Center 
2041  Georgia  Avenue,  N.W. 
Washington,  D.C.  20060 


E-MAIL  ADDRESS:  ladams-campbell@howard .  edu 


5.  VERTEBRATE 
ANIMALS 

[X]  No 

n 


5a.  If  "Yes." 

IACUC  approval 
date 


5b.  Animal  welfare 
assurance  no. 


6.  DATES  OF  PROPOSED  PERIOD  OF 
SUPPORT  (month,  day,  year—MM/DD/YY) 

From  1/1/00 


Through  12/31/05 


7.  COSTS  REQUESTED  FOR  INITIAL 
BUDGET  PERIOD 


7a.  Direct  Costs  ($) 

342,708 


7b.  Total  Costs  (S) 

454,733 


8.  COSTS  REQUESTED  FOR  PROPOSED 
PERIOD  OF  SUPPORT 

8a.  Direct  Costs  ($)  8b.  Total  Costs  ($) 

1,743,437  2,026,885 


9.  APPLICANT  ORGANIZATION 

Name  Howard  University  Cancer  Center 
2041  Georgia  Avenue,  N.W. 
Washington,  D.C.  20060 


Address 


10.  TYPE  OF  ORGANIZATION 
Public:  -» 

Private:  -* 

Forprofit:-» 


Federal  Q  State  Q  Local 
2  Private  Nonprofit 

General  J  |  Small  Business _ 


11.  ORGANIZATIONAL  COMPONENT  CODE 


12.  ENTITY  IDENTIFICATION  NUMBER 

1530204707A1 
DUNS  NO.  (if  available) 


13.  ADMINISTRATIVE  OFFICIAL  TO  BE  NOTIFIED  IF  AWARD  IS  MADE 


Congressional  District 
DC 


Name 

Title 

/'dd'cs 


Gary  L.  Harris,  Ph.D. 

Assoc.  Vice  President  for  Research 
2400  Sixth  Street,  N.W. 

P.0.  Box  1071 
Washington,  D.C.  20059 


14.  OFFICIAL  SIGNING  FOR  APPLICANT  ORGANIZATION 
Name 
Title 
Address 


Telephone  (202)  806-5567 

Fax  (202)  806-5523 

E-mail  gharr  is@msrce .  howard .  edu 

Telephone  (202)  806—5567 

Fax  (202)  806-5523 

e-mail  gharris@msrce.howard.edu 

15.  PRINCIPAL  INVESTIGATOR/PROGRAM  DIRECTOR  ASSURANCE: 

1  certify  that  the  statements  herein  are  true,  complete  and  accurate  to  the 
best  of  my  knowledge.  1  am  aware  that  any  false,  fictitious,  or  fraudulent 
statements  or  claims  may  subject  me  to  criminal,  civil,  or  administrative 
penalties.  1  agree  to  accept  responsibility  for  the  scientific  conduct  the 
project  and  to  provide  the  required  progress  reports  if  a  grant  is  awarded 
as  a  result  of  this  application. 

SIGNATURE  OF  PI  /  PD  NAMED  IN  3a  (In  ink. 

“Per*  signature  not  acceptable.) 

DATE 

16.  APPLICANT  ORGANIZATION  CERTIFICATION  AND  ACCEPTANCE: 

1  certify  that  the  statements  herein  are  true,  complete  and  accurate  to  the 
best  of  my  knowledge,  and  accept  the  obligation  to  comply  with  Public 
Health  Service  terms  and  conditions  if  a  grant  is  awarded  as  a  result  of  this 
application.  1  am  aware  that  any  false,  fictitious,  or  fraudulent  statements 
or  claims  may  subject  me  to  criminal,  civil,  or  administrative  penalties 

SIGNATURE  OF  OFFICIAL  NAMED  IN  14.  (In  ink. 
“Per  Signature  not  acceptable.) 

DATE  ' 

PHS  398  (Rev.  4/98)  Face  Page  U  - - - 

AA 

Gary  L.  Harris,  Ph.D. 
Assoc.  Vice  President  fc: 
2400  Sixth  Street,  N.W. 
P.O.  Box  1071 
Washington,  D.C.  20059 


Research 


ID: 


PAGE 


3/15 


MAY-27-99  1B=4B  FROM : CANCER  PREVENTION 


_ Principal  Investigator/Program  Director  (Last,  first ,  middle):  [Principal  Investigator/Frog  Dir] 

DESCRIPTION.  State  the  application’s  broad,  long-term  objectives  and  specific  aims,  making  reference  to  the  health  relatedness  of  the  project  Describe 
concisely  the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person  This 
description  is  meant  to  serve  as  a  succinct  <:nd  accurate  description  of  the  proposed  work  when  separated  tram  the  application.  If  the  application  is  funded 
this  description,  as  is,  win  become  public  information.  Therefore,  do  not  include  praprietary/confidentiaf  information.  00  NOT  EXCEED  THE  SPACE 


-h  the  last  two  decades,  the  death  rate  from  breast  cancer  has  fallen  by  about  seven  percent  in  women  under  65.  However,  elderly 
African-American  women  have  yet  to  realize  any  mortality  reductions.  In  fact,  in  this  period,  elderly  African-American  women  have 
experienced  a  26%  increase  in  mortality,  despite  having  lower  incidence  of  disease  than  their  white  counterparts.  The  lack  of  mortality 
reduction  in  elderly  African-American  women  may  be  explained,  in  part,  by  the  fact  that  mortality  reductions  assume  regular,  on-going 
screening.  However,  for  all  women,  rates  of  regular,  on-going  screening  mammograms  remain  below  recommended  levels.  There  are 
little  data  on  methods  to  enhance  regular,  on-going  breast  cancer  screening,  and  fewer  data  still  on  how  to  increase  utilization  of  regular 
screening  in  elderly  African-American  women.  To  address  this  important  gap  in  knowledge,  Howard  University  Cancer  Center  and  The 
Georgetown  University’s  Division  of  Cancer  Prevention  and  Control  Cancer  and  the  Cancer  Clinical  Outcomes  and  Economics  Core  of 
the  Lombardi  Cancer  Center,  Division  of  Cancer  Prevention  and  Control,  are  collaborating  on  this  important  project.  The  primary  goal 
of  this  multi-disciplinary,  inter-institutional  consortium  is  to  conduct  and  evaluate  a  community-based  2x2  factorially  designed 
randomized  clinical  trial  (RCT)  to  increase  regular  screening  rates.  We  will  use  the  Preceed/Proceed  Model  as  the  theoretical 
framework  to  guide  the  design  and  analyses.  A  sample  of  over  4000  elderly  African-American  women,  with  a  history  of  at  least  one 
previous  mammogram,  will  be  accessed  by  random-digit  dialing  and  randomized  to  one  of  four  arms:  group  counseling,  tailored  print 
reminders,  a  combination  of  counseling  and  tailored  print  reminders,  and  usual  care  as  (control).  The  project  has  three  primary  aims:  1) 
To  test  the  hypothesis  that  the  Preceed/Proceed  Model,  which  describes  predisposing,  enabling,  and  reinforcing  factors,  predicts  regular 
screening;  2)  To  test  the  hypothesis  that  women  who  receive  the  combination  of  the  tailored  print  communications  and  die  community- 
based  counseling  will  adhere  to  regular  mammography  screening  (Le_,  two  films  in  two  years)  at  significantly  higher  rates  than  those  in 
the  other  three  aims;  2a)  To  test  the  durability  of  the  RCT  effects  on  regular  mammography  screening  over  two  years  post-random  ization; 
and  4)  To  use  cost-effectiveness  analyses  to  test  the  hypothesis  that  the  combination  of  tailored  print  communication  and  community-based 
counseling  will  have  the  lowest  incremental  costs  per  additional  woman  adherent  with  return  mammography  than  either  intervention  alone, 
or  than  the  control  These  data  are  critical  to  our  success  in  reducing  the  disproportionately  high  breast  cancer  mortality  and  morbidity 
experienced  by  elderly  African-American  women. 


PERFORMANCE  SITE(S)  (organization,  city,  state) 
Howard  University  Cancer  Center  (HUCC) 
2041  Georgia  Ave.  NW 
Washington,  D.C.  20060 


Division  of  Cancer  Prevention  and  Control/Lombardi  Cancer  Center  (DCPC/LCC),  Georgetown  University 
2233  Wisconsin  Ave.  NW  Suite  400 
Washington,  D.  C.  20007 


KEY  PERSONNEL.  See  instructions  on  Page  1 1.  Use  continuation  pages  as  needed  to  provide  t he  required  information  in  the  format  shown  below. 

Name  Organization  Rote  on  Project 


Luciie  Adams- Camp  bell,  PhD 
Caroline  B.  Burnett,  RN,  ScD 

Personnel:  HUCC 


HUCC  pt 

DCPC/LCC,  Georgetown  University  Co-PI,  &  (Pi*,  sub 

contract) 


Eva 

HUCC 

Paige  McDonald,  PhD 

HUCC 

Dionne  Thome  MPH 

HUCC 

Project  Coordinator  (TBA) 

HUCC 

Stat/RA ,  data  entry  (TBA) 

HUCC 

Co-Investigator 
Co-Investigator 
Health  Educator 


Personnel:  DCPC/LCC 

Jeanne  Mandeiblarr,  MD?  MPH  DCPC/LCC 

Research  Assistant  (TBA)  DCPC/LCC 


Cancer  Clinical  Outcomes  and  Economics  Core  DCPC/LCC 


Co-Investigator 
Support  PI; 

coordinate 
activities  with 

HUCC 

Provide  CEA 
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Number  pages  consecutively  ax  the  bottom  throughout  the  application.  Do  not  use  suffixes  such  as  3a,  3b. 
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Form  Approved  Through  2/28/01 
_ QMB  no.  0925-0001 


AA 


Department  of  Health  and  Human  Services 
Public  Health  Sen/ice 

Grant  Application 

Follow  instructions  carefully. 

Do  not  exceed  character  length  restrictions  indicated  on  sample. 


LEAVE  BLANK-FOR  PHS  USE  ONLY. 

Type  ]  Activity 

i  Number 

Review  Group  Formerly 

Council/Board  (Month,  Year) 

Date  Received 

Cohort  Study  of  Cancer  Patient  Caregiver  Outcomes _ 

2.  RESPONSE  TO  SPECIFIC  REQUEST  FOR  APPLICATIONS  OR  PROGRAM  ANNOUNCEMENT 

Title:  Research  on  Care  at  the  End  of  Life 


7 _ |  NO  [XJ  YES  {If  "Yes,  *  state  number  and  title) 


Number:  NR-99-004 


3.  PRINCIPAL  INVESTIGATOR/PROGRAM  DIRECTOR 


3a.  NAME  (Last,  first,  middle) 

Ingham,  Jane _ 


3b.  DEGREE(S) 

MBBS 


mamssssF 


3d.  POSITION  TITLE 

Assistant  Professor  of  Medicine 


3f.  DEPARTMENT,  SERVICE.  LABORATORY,  OR  EQUIVALENT 

Lombardi  Cancer  Center _ 


3g.  MAJOR  SUBDIVISION 

Georgetown  University  Medical  Center 


3H.  TELEPHONE  AND  FAX  (Area  code,  number  and  extension) 

TEL:  202-687-6563 
FAX:  202-687-2886 _ _ 


3e.  MAILING  ADDRESS  (Street,  city,  state,  zip  code) 

Lombardi  Building,  Podium  Level,  Corridor  B 
3800  Reservoir  Road,  NW 
]  Washington 
DC  20007 


ADDRESS:  inghamj @ gunet.georgetown.edu 


4.  HUMAN 
SUBJECTS 


No 

Yes 


4a.  If  “Yes"  Exemption  no. 
or 

IRB  approval  date 


Pending _ 

6.  DATES  OF  PROPOSED  PERIOD  OF 
SUPPORT  (month,  day,  year-MM/DD/YY) 


□  Full  IRB  or 
Expedited 
Review 


4b.  Assurance  of 
compliance  no. 


M-1255 


5.  VERTEBRATE 
ANIMALS 

XJ  No 
|Yes 


5a.  If  "Yes'' 
IACUC  approval 
date 


5b.  Animal  welfare 
assurance  no. 


From 

10/01/1999 


Through 

09/30/2002 


7.  COSTS  REQUESTED  FOR  INITIAL 
BUDGET  PERIOD 


7a.  Direct  Costs  (S) 

75,000 


|  7b.  Total  Costs  ($) 

|  117,281 


8.  COSTS  REQUESTED  FOR  PROPOSED 
PERIOD  OF  SUPPORT 


8a.  Direct  Costs  (S) 

224,997 


8b.  Total  Costs  ($) 

351,276 


9.  APPLICANT  ORGANIZATION 


Name 

Address 


Georgetown  University 
37th  &  O  Streets,  NW 

Washington,  DC  20057 


10.  TYPE  OF  ORGANIZATION 
Public: 

Private 


Forprofit: 


x 


Federal  j  j  State  [ 

Private  Nonprofit 
General  |  |  Small  Business 


Local 


1 1 .  ORGANIZATIONAL  COMPONENT  CODE  Q1 


Congressional  District 

DC 


12.  ENTITY  IDENTIFICATION  NUMBER 

1 -53-01 9-6603-A1 

DUNS  NO.  (if  available) 

14.  OFFICIAL  SIGNING  FOR  APPLICANT  ORGANIZATION 
Name  William  J.  Hartman 

Title  Director,  Research  &  Technology  Development 
Address  Serv. 

4000  Reservoir  Rd.,  NW 
Building  D,  Suite  177 
Washington,  DC  20007 
(202)687-1390 
(202)687-8263 


13.  ADMINISTRATIVE  OFFICIAL  TO  BE  NOTIFIED  IF  AWARD  IS  MADE 


Name 

Title 

Address 

Telephone 

FAX 

E-Mail 

Address 


William  J.  Hartman 
Director 

Suite  177,  Building  D 
4000  Reservoir  Road,  N.W., 
Washington,  DC  20007 
202  687-1366 
202  687-8263 

hartmanj@odrge.odr.georgetown.edu 


jl 5.  PRINCIPAL  INVESTIGATOR/PROGRAM  DIRECTOR  ASSURANCE 
1  certify  that  the  statements  herein  are  true,  complete  and  accurate 
to  the  best  of  my  knowledge.  I  am  aware  that  any  false,  fictitious,  or 
fraudulent  statements  or  claims  may  subject  me  to  criminal,  civil,  or 
administrative  penalties.  I  agree  to  accept  responsibility  for  the 
scientific  conduct  of  the  project  and  to  provide  the  required  progress 
reports  if  a  grant  is  awarded  as  a  result  of  this  application. 


Phone 

FAX 

E-Mail 

Address 


SIGNATURE  OF  PI  /  Fd  NAMED  IN  3a. 
' Per *  signature  not  acceptable .)y 

i 


DATE 


! ' 


* 


1 6.  APPLICANT  ORGANIZATION  CERTIFICATION  AND  ACCEPTANCE: 

I  certify  that  the  statements  herein  are  true,  complete  and  accurate  to  the 
best  of  my  knowledge,  and  accept  the  obligation  to  comply  with  Public 
Health  Service  terms  and  conditions  if  a  grant  is  awarded  as  a  result 
of  this  application.  I  am  aware  that  any  false,  fictitious,  or  fraudulent 
statements  or  claims  may  subject  me  to  criminal,  civil,  or  administrative 
penalties. 


SIGNATURE  OF  OFFICIAL  NAMED  IN  14.  (In  ink. 
"Peru  signature  not  d$6eptable.) 


DATE 


I  *  * 
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Principal  Investigator/Program  Director  (Last,  first,  middleh_ 


BB  _ _ _ _  _ _ 

DESCRIPTION  State  the  application's  broad,  long-term  objectives  and  specific  aims,  making  reference  to  the  health  relatedness  of  the  project.  Describe 
concisely  the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person  This  description 
is  meant  to  sen/e  as  a  succinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  p^F  PROVlDFnP  ' 

I  become  public  information.  Therefore,  do  not  include  proprietary/contidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDED. 


as  is,  will  oecome  puouc  inrormduun.  ■  ucicm.c,  ^  — — -  r- -r-  —  ,  - — - - - — - ; - 

Despite  recent  advances  in  cancer  detection  and  treatment,  each  year  more  than  half  a  million  cancer  patients 
die  from  their  disease.  Patient’s  and  families  who  are  living  with  terminal  cancer  often  encounter  emotional 
distress,  unmet  needs,  increasing  physical  limitations,  symptomatic  discomfort,  and  financial  burdens.  Despite 
the  importance  of  caregivers  in  the  care  of  patients  with  advanced  cancer,  there  is  a  paucity  of  research 
describing  the  longitudinal  outcomes  of  caregivers  over  the  continuum  of  care  from  active  patient  illness  to 
death,  bereavement,  and  post  bereavement. 

To  begin  to  fill  these  important  knowledge  gaps,  a  multidisciplinary  research  team  from  Lombardi  Cancer 
Center  will  use  a  conceptual  framework  of  the  caregiving  experience  to  conduct  a  longitudinal  cohort  study  of 
caregivers  of  terminally  ill  cancer  patients.  The  primary  objectives  of  this  study  are  to  use  a  conceptual  model 
of  caregiving;  1)  to  describe  caregiver  burden  and  health  outcomes  over  the  continuum  of  care  and  2)  to  address 
methodological  issues  associated  with  longitudinal  research  in  this  setting.  We  will  conduct  phased  research  to 
achieve  these  goals.  In  the  first  phase  of  the  project,  we  will  conduct  six  focus  groups  with  individuals  who  are 
either  active  caregivers  or  bereaved.  In  the  second  phase  of  the  project,  we  will  use  these  data  to  conduct  a 
longitudinal  cohort  study.  The  cohort  will  consist  of  nearly  300  caregivers  of  advanced  gastrointestinal,  lung,  ^ 
and°breast  cancer  patients.  Caregivers  will  be  interviewed  at  enrollment,  2  and  4  months  post-enrollment,  and  3, 

6,  and  13  months  post-bereavement. 

The  results  of  this  project  will  serve  as  a  framework  for  the  development  of  future  interventions  to  improve 
the  quality  of  care  for  cancer  patients  and  their  families.  In  addition,  approaches  developed  in  this  project 
should  be"  broadly  portable  to  studying  the  caregiver  experience  in  caring  for  patients  with  other  types  of 
chronic  and  terminal  illnesses. 
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TECHNICAL  ABSTRACT 


Lawrence,  William,  MD 


PROPOSAL  TITLE:  Preferences  for  Prostate  Cancer  Screening  Outcomes 
PRINCIPAL  INVESTIGATOR:  William  F.  Lawrence,  MD,  MS 

In  1999,  179,000  men  will  develop  and  37,000  men  will  die  of  prostate  cancer.  African-American  men  are 
more  than  twice  as  likely  to  die  of  this  disease  than  white  men.  The  high  burden  of  prostate  cancer  morbidity 
and  mortality  makes  this  disease  an  attractive  target  for  early  detection  efforts,  particularly  among  African- 
American  men.  While  tests  are  available  to  screen  for  this  cancer,  screening  remains  controversial,  even  in 
high-risk  populations.  In  this  situation,  where  the  benefits  of  screening  are  uncertain,  patient  preference  should 
guide  the  decision  whether  or  not  to  screen.  At  present,  however,  there  is  a  paucity  of  data  on  men’ s 
preferences  for  prostate  cancer  screening  outcomes,  and  how  these  preferences  influence  men’s  screening 

behavior. 

The  goals  of  this  research  are  two-fold.  First,  we  use  a  conceptual  model  of  preference  theory  and  health 
service  use  as  a  novel  approach  to  predict  screening  behavior,  distress,  and  satisfaction  with  the  screening 
decision  in  a  population-based  cohort  of  men.  Second,  we  examine  the  impact  of  age  and  race  on  preferences 
for  screening  outcomes.  To  achieve  these  goals,  we  propose  a  longitudinal,  population-based  telephone  survey 
of  men  in  the  District  of  Columbia  metropolitan  area,  oversampling  for  areas  with  high  proportion  of  African- 
American  men.  Data  from  this  longitudinal  cohort  will  be  used  to  test  the  hypotheses  that:  1)  preferences  for 
screening  outcomes  predict  screening  behavior,  although  age  and  race  will  be  significant  mediators  of  this 
relationship;  2)  African-American  men  and  older  men,  although  at  high  risk  for  developing  prostate  cancer,  will 
have  lower  preferences  for  screening  than  non-African-American  men  and  younger  men.  respectively;  and  3) 
men  whose  preferences  are  concordant  with  their  screening  behaviors  will  have  lower  distress  and  greater 
satisfaction  compared  to  men  whose  preferences  are  discordant  with  their  behaviors. 

To  test  these  hypotheses,  we  will  conduct  a  random-digit-dial  telephone  survey  of  men  in  the  District  of 
Columbia  and  surrounding  counties.  Participants  will  include  1,000  men,  stratified  by  race  (African- American 
vs.  non-African-American)  and  age  (40-49,  50-64,  65-75  years).  Participants  will  be  asked  about  their  prostate 
cancer  screening  preferences  and  about  predisposing,  enabling,  and  need  factors  that  may  potentially  mediate 
the  relationship  between  screening  preferences  and  behaviors.  A  follow-up  telephone  survey  will  be  conducted 
15  months  after  the  baseline,  to  determine  study  outcomes  including  screening  behaviors,  cancer-related 
distress,  and  satisfaction  with  the  screening  decision. 

Because  the  utility  of  prostate  cancer  screening  among  asymptomatic  men  has  not  been  demonstrated,  even 
among  those  at  high  risk,  the  goal  of  this  research  is  neither  to  encourage  nor  discourage  prostate  cancer 
screening.  Rather,  the  goal  is  to  understand  further  the  relationship  between  men’s  preferences  and  behaviors, 
and  to  determine  the  mediating  factors  of  this  relationship.  An  understanding  of  the  relationship  between 
preferences  and  screening  behaviors  is  essential  to  the  development  of  interventions  to  assist  men  in  making 
informed  decisions  consonant  with  their  preferences  for  the  potential  screening  outcomes. 
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TECHNICAL  ABSTRACT 


PROPOSAL  TITLE:  Breast  Cancer  Genetic  Susceptibility  Testing:  A  Primary  Care  Perspective 
PRINCIPAL  INVESTIGATOR:  William  F.  Lawrence,  MD,  MS 


Recent  studies  have  led  to  the  identification  of  two  breast  cancer  susceptibility  genes,  BRCA1  and  BRCA2. 
Mutations  in  these  genes  may  account  for  up  to  10%  of  the  180,000  breast  cancers  diagnosed  each  year. 

Women  carrying  these  mutations  are  at  increased  risk  of  both  breast  and  ovarian  cancers.  While  BRCA1/2 
testing  is  currently  considered  a  research  tool,  commercial  tests  are  now  available  for  use  in  clinical  practice. 
Women  and  primary  care  providers  have  both  expressed  interest  in  breast  cancer  genetic  testing;  thus  primary 
care  providers  represent  great  potential  for  use  or  misuse  of  such  predictive  testing.  At  present,  there  is  a 
paucity  of  data  on  the  risks,  benefits,  and  costs  of  testing  in  primary  care. 

The  goals  of  this  research  proposal  are  two-fold.  First,  we  will  extend  a  cost-effectiveness  analysis  of  BRCA1/2 
testing  in  high-risk  women  to  include  women  in  primary  care  settings.  Second,  we  will  use  this  extended  model 
and  current  work  in  Bayesian  analysis  of  the  probability  of  being  a  BRCA1/2  mutation  carrier  to  develop 
decision  aids  aimed  at  primary  care  providers  and  their  patients  to  discuss  the  risks  and  benefits  of  testing.  The 
technical  objectives  of  the  study  are:  1)  to  extend  a  simulation  model  of  the  cost-effectiveness  of  BRCA1/2 
testing  in  high-risk  women  to  include  women  in  primary  care  settings  to  identify  women  over  a  threshold  risk 
who  are  most  likely  to  benefit  from  testing  at  a  reasonable  societal  cost,  and  to  use  effectiveness  data  from  the 
model  to  detail  expected  cancer  risk  reduction,  life  expectancy,  and  quality-adjusted  life  expectancy  outcomes 
for  individual  women  identified  as  BRCA1/2  carriers;  and  2)  To  translate  the  data  from  objective  (1)  into  a 
format  usable  by  primary  care  providers  and  their  patients  in  joint  decision  making  on  BRCA1/2  testing, 
including  translating  the  threshold  level  of  risk  identified  for  targeted  testing  into  explicit  family  history  based 
criteria,  and  developing  a  computer  program  which  incorporates  information  from  objective  (1)  with  a  woman’s 
individual  preferences  for  health  states  to  provide  individualized  detailed  health  outcome  information. 

The  investigators  will  modify  an  existing  stochastic  simulation  model  of  the  costs  and  outcomes  of  BRCA1/2 
testing  to  examine  3  scenarios  for  women  in  primary  care:  offering  testing  to  all  women;  identifying  women  at 
higher  risk  based  on  family  history,  and  offering  testing  to  these  women;  and  do  not  test  any  women.  Using  this 
model,  the  threshold  risk  of  carrying  a  mutation  for  which  testing  is  cost-effective  will  be  determined.  We  will 
use  a  Bayesian  probability  analysis  to  determine  a  set  of  family  history  criteria  associated  with  the  threshold 
level  of  risk.  Health  outcomes  data  from  the  model  will  be  incorporated  into  a  computer  program  to  provide 
risk  reduction,  life  expectancy,  and  individual  level  quality-adjusted  life  expectancy  for  women  identified  as 
carriers. 

This  study  uses  medical  decision  theory  to  develop  an  innovative  approach  to  the  evaluation  of  BRCA1/2 
genetic  testing,  and  develops  a  paradigm  that  will  be  widely  applicable  to  other  cancer  genetic  research  issues. 
The  simulation  model  will  provide  a  novel  combination  of  societal  and  individual  perspectives  on  use  of  testing; 
we  provide  public  health  perspective  data  on  the  level  of  risk  of  carrying  a  mutation  for  which  offering  testing 
would  be  considered  cost-effective,  and  provide  individual  perspective  data  incorporating  women’s  preferences 
to  estimate  the  quality-adjusted  life  expectancy  of  preventive  and  surveillance  options  for  identified  carriers. 
Future  work  will  incorporate  the  decision  aids  into  an  educational  intervention  for  primary  care  clinicians,  and 
test  the  effectiveness  of  this  intervention  on  clinician  knowledge  of  breast  cancer  genetic  susceptibility,  attitudes 
towards  testing,  and  genetic  testing  intentions  and  practices. 


BB 


Principal  Investigator/Program  Director  (Last,  first,  middle):  Caryn  Lerman,  PhD _ 

DESCRIPTION.  State  the  application's  broad,  long-term  objectives  and  specific  aims,  making  reference  to  the  health  relatedness  of  the  project.  Describe 
concisely  the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person.  This  description 
is  meant  to  serve  as  a  succinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  application.  If  the  application  is  funded,  this  description, 
as  is,  will  become  public  information.  Therefore,  do  not  include  proprietary/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDED. 

Smoking  is  a  major  cause  of  avoidable  morbidity  and  mortality  in  the  United  States.  While  over  70%  of  smokers  would 
like  to  quit  smoking,  fewer  than  10%  succeed  in  quitting.  Recently,  the  SLC6A3  gene  has  been  found  to  predispose 
smokers  to  nicotine  dependence.  A  companion  clinical  trial  (Project  2)  proposed  in  this  TTURC  grant  application  will 
determine  the  efficacy  of  transdermal  nicotine  patches  (TN)  and  nicotine  nasal  spray  (NS)  in  smokers  with  protective 
and  predisposing  SLC6A3  genotypes.  However,  the  long-term  health  outcomes  and  costs  of  care  associated  with  these 
cessation  strategies  are  not  known.  To  address  this  important  gap,  the  investigators  will  use  cost-effectiveness  analysis 
to  examine  costs  and  outcomes  of  three  strategies  for  smoking  cessation:  1)  using  counseling  and  TN  for  all  smokers 
making  a  quit  attempt;  2)  using  counseling  and  NS  for  all  smokers  attempting  to  quit;  and  3)  gene  testing  all  smokers 
making  a  quit  attempt,  and  tailoring  treatment  such  that  those  with  protective  genotypes  receive  counseling  and  TN,  and 
those  with  predisposing  geneotypes  receive  counseling  and  NS.  The  specific  aims  of  the  study  are  1)  to  collect  health 
preference  data  from  participants  of  a  randomized  clinical  trial  of  NS  versus  TN  to  test  the  hypothesis  that  successful 
quitters  have  higher  health-related  quality  of  life  than  those  making  unsuccessful  quit  attempts,  and  2)  to  perform  a  cost- 
effectiveness  analysis  incorporating  health  preference  data  from  aim  (1),  longevity,  and  costs  to  test  the  hypothesis  that 
using  SLC6A3  gene  testing  to  tailor  therapy  will  be  cost-effective  compared  to  treatment  of  all  smokers  with  either  TN  or 
NS.  The  proposed  study  will  have  two  components.  First,  health-preference  data  will  be  collected  on  at  least  700 
smokers  enrolled  in  the  clinical  trial  (Project  2).  Second,  a  computer  simulation  model  will  be  constructed  which 
incorporates  smokers’  health  preferences,  clinical  trial  data  from  Project  2  on  cessation  rates  for  TN  and  NS  stratified  by 
gene  status,  and  medical  literature  data  on  longevity  based  upon  smoking  status.  This  model  will  calculate  the  long-term 
costs  and  outcomes  of  the  three  cessation  strategies.  Results  will  be  presented  as  incremental  cost-effectiveness  ratios 
with  units  of  cost  per  quality-adjusted  life  year  saved  and  cost  per  successful  quit.  The  proposed  study  represents  an 
innovative  approach  to  the  rapid  assessment  of  SLC6A3  gene  testing.  Data  from  this  proposal  will  provide  a  framework 
for  health  policy  guidelines  that  maximize  the  health  of  the  smoking  population  for  an  acceptable  cost. 
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Principal  Investigator/Program  Director  (Last,  first,  middle ):  Caryn  Lerman,  PhD 


Cost-Effectiveness  of  SLC6A3  Gene  Testing  to  Direct  Smoking  Cessation  Therapy 
PI:  William  Lawrence,  MD,  MS 

1.  Specific  Aims 

Smoking  is  a  major  cause  of  avoidable  morbidity  and  mortality  in  the  United  States.  While  many  current 
smokers  are  interested  in  quitting,  and  each  year  30%  of  smokers  attempt  to  quit,  fewer  than  10%  succeed  in 
quitting.  Recently,  the  SLC6A3  gene  has  been  found  to  predispose  smokers  to  nicotine  dependence  (Lerman,  et 
al.,  1999;  Sabol,  et  ah,  1999).  A  companion  clinical  trial  (Project  2)  proposed  in  this  TTURC  grant  application 
will  determine  the  efficacy  of  transdermal  nicotine  patches  (TN)  and  nicotine  nasal  spray  (NS)  in  smokers  with 
protective  and  predisposing  SLC6A3  genotypes.  However,  the  long  term  health  outcomes  and  costs  of  care 
associated  with  these  strategies  are  not  known. 

To  address  this  important  gap,  the  investigators  will  use  cost-effectiveness  analysis  to  examine  outcomes  and 
costs  of  three  strategies  for  smoking  cessation:  1)  the  strategy  of  using  counseling  and  transdermal  nicotine 
patches  for  all  smokers  making  a  quit  attempt;  2)  using  counseling  and  nicotine  nasal  spray  for  all  smokers 
attempting  to  quit;  and  3)  testing  all  smokers  making  a  quit  attempt,  and  tailoring  treatment  such  that  those 
with  SLC6A3-9  (protective)  genotypes  receive  counseling  and  transdermal  nicotine,  and  those  with  SLC6A3-* 
(predisposing)  genotypes  receive  counseling  and  nicotine  nasal  spray.  Specifically,  we  aim  to: 

1)  To  collect  quality  of  life  data,  measured  by  health  preferences,  from  participants  of  a  randomized  clinical 
trial  of  nicotine  nasal  spray  versus  transdermal  nicotine  patches  to  test  the  hypothesis  that  successful  quitters 
have  higher  health-related  quality  of  life  than  those  making  unsuccessful  quit  attempts,  and 

2)  To  perform  a  cost-effectiveness  analysis  incorporating  costs,  longevity,  and  quality  of  life  to  test  the 
hypothesis  that  using  SLC6A3  gene  testing  to  tailor  nicotine  replacement  therapy  will  be  cost-effective 
compared  to  treatment  of  all  smokers  with  either  TN  or  NS.  This  cost-effectiveness  analysis  will  examine 
outcomes  and  cost  in  terms  of  the  intermediate  outcomes  of  cost  per  successful  quit,  and  in  terms  of  long-term 
outcomes  of  cost  per  quality-adjusted  life  year  (QALY)  saved. 

The  major  strength  of  this  proposal  is  the  development  of  a  mathematical  model  of  the  longevity,  quality  of 
life,  and  health  care  costs  for  a  simulated  cohort  of  smokers  which  can  extend  findings  from  primary  data 
collection.  For  instance,  no  clinical  trial  of  smoking  cessation  interventions  has  followed  the  trial  cohort  until 
death  to  determine  the  effects  of  the  interventions  on  longevity;  such  a  longitudinal  trial  would  not  be  feasible. 
In  such  situations,  simulation  modeling  can  be  used  to  extend  the  scope  of  the  analysis  to  populations,  settings, 
and  time  horizons.  This  model  allows  a  unique  and  innovative  approach  to  assessment  of  the  new  technology 
of  SLC6A3  gene  testing,  allowing  for  rapid  translation  from  a  state-of-the-art  clinical  trial  to  clinical  practice, 
should  the  costs  of  providing  this  technology  be  justified  by  its  potential  for  benefit.  In  addition,  we  evaluate 
the  outcomes  for  a  new  nicotine  delivery  system  using  nasal  spray,  comparing  the  costs  and  outcomes  of  this 
new  technology  to  those  of  the  current  standard  of  therapy.  Data  from  this  proposal  will  provide  a  framework 
for  clinical  management  guidelines  and  health  policy  decisions  that  maximize  the  health  of  the  smoking 
population  for  an  acceptable  cost. 

2.  Background  and  Significance 

2.1.  Nicotine  Replacement  Therapy:  Smoking  cessation  and  prevention  strategies  hold  tremendous  potential 
to  improve  public  health  (Surgeon  General,  1989).  Over  47  million  adults  in  the  United  States  smoke,  and 
smoking  now  accounts  for  over  400,000  deaths  per  year  (Surgeon  General,  1990)  While  over  70%  of  smokers 
would  like  to  quit  smoking  (Gallup  and  Newport,  1990),  less  than  5%  of  self-quitters  successfully  stop 
smoking  6  months  or  more  (Cohen,  et  al.,  1989),  and  those  in  smoking  cessation  programs  incorporating 
nicotine  replacement  products  only  offer  10-30%  quit  rates  (Fiore,  et  al.,  1994;  Silagy,  et  al.,  1994;  Orleans,  et 
al.,  1994).  With  the  high  burden  of  smoking-associated  morbidity  and  mortality,  and  the  low  success  rates  of 
smoking  cessation  programs,  treatment  tailoring  based  upon  genetic  predisposition  has  the  potential  to  produce 


PHS  398  (Rev.  5/95)  _ 

Number  pages  consecutively  at  the  bottom  throughout  the  application.  Do  not  use  suffixes  such  as  3a,  3b. 


CONTINUATION  PAGE:  STAY  WITHIN  MARGINS  INDICATED 


Principal  Investigator/Program  Director  (Last,  first,  middle): 


Marc  Lippman,  M.D. 


Project  5:  Cost-Effectiveness  of  Different  Approaches  to  Smoking  Cessation 
Pis:  William  Lawrence,  M.D.,  Wenchi-Liang,  Ph.D. 

Specific  Aims 

Smoking  is  a  major  cause  of  morbidity  and  mortality  in  the  United  States.  While  many  current  smokers  are 
interested  in  quitting,  actual  quit  rates  either  with  or  without  pharmacologic  therapy  are  poor  for  the  smoking 
population  as  a  whole.  Recently,  the  FDA  approved  the  use  of  sustained-release  bupropion  for  smoking 
cessation.  Given  the  magnitude  of  smoking-related  health  problems,  any  therapy  which  improves  quit  rates  has 
potential  for  enormous  public  health  benefit.  Bupropion  has  been  shown  to  improve  1-year  quit  rates,  but  the  of 
using  this  therapy  on  long-term  health  outcomes  and  costs  of  care  for  smokers  is  not  known. 

To  address  this  important  gap,  the  investigators  will  use  cost-effectiveness  analysis  to  examine  outcomes  and 
costs  of  using  bupropion  in  addition  to  the  non-pharmacologic  cessation  strategies  recommended  in  the  recent 
Agency  for  Health  Care  Policy  and  Research  (AHCPR)  smoking  cessation  guidelines,  both  compared  to  the 
non-pharmacologic  strategies  alone  and  to  nicotine  replacement  therapy.  Specifically  we  aim: 

1)  To  collect  quality  of  life  data  from  current  and  former  smokers  to  test  the  hypothesis  that  former  smokers 
have  higher  health-related  quality  of  life  than  current  smokers,  and 

2)  To  perform  a  cost-effectiveness  analysis  incorporating  costs,  longevity,  and  quality  of  life  to  test  the 
hypothesis  that  using  bupropion  as  an  adjunct  to  non-pharmacologic  cessation  strategies  is  cost-effective 
compared  to  non-pharmacologic  therapy  alone  and  compared  to  nicotine  replacement  therapy. 

Background  and  Significance 

Smoking  cessation  and  prevention  strategies  hold  tremendous  potential  to  improve  public  health  .  Over  47 
million  adults  in  the  United  States  smoke,  and  smoking  now  accounts  for  over  400,000  deaths  per  year  While 
over  70%  of  smokers  would  like  to  quit  smoking3,  less  than  5%  of  self-quitters  successfully  stop  smoking  6 
months  or  more4,  and  those  in  smoking  cessation  programs  incorporating  nicotine  replacement  products  only 
offer  10-30%  quit  rates5'6  7.  With  the  high  burden  of  smoking-associated  morbidity  and  mortality,  and  the  low 
success  rates  of  smoking  cessation  programs,  any  intervention,  such  as  bupropion,  which  is  effective  in 
increasing  smoking  cessation  rates  has  the  opportunity  to  produce  a  large  public  health  benefit. 

Several  antidepressant  medications  have  recently  been  found  to  improve  quit  rates,  even  for  smokers  who  are 
not  depressed8  9-10.  Short-term  treatment  with  sustained-release  bupropion  (Zyban,  Glaxo  Wellcome)  at  a  dose 
of  300  mg.  per  day  was  found  to  almost  double  the  quit  rate  at  one  year  compared  to  placebo".  While 
bupropion  has  been  shown  to  be  effective  in  increasing  quit  rates,  the  cost-effectiveness  of  using  bupropion  is 
not  known.  This  study  will  determine  whether  the  use  of  bupropion  improves  health  outcomes  at  a  reasonable 
societal  cost  compared  to  other  current  cessation  interventions.  Other  therapies  in  smoking  cessation  have  been 
shown  to  be  cost-effective,  however,  suggesting  that  use  of  bupropion  could  be.  Nicotine  patch  therapy  has 
been  found  to  have  an  incremental  cost-effectiveness  ratio  of  $1,600  to  $1 1,000  per  life  year  saved12,13 
compared  to  counseling  alone;  these  cost-effectiveness  ratios  are  well  within  the  range  of  values  considered 
“cost-effective”.  Cromwell  and  investigators14  found  that  following  the  AHCPR  guidelines  for  smoking 
cessation,  which  include  both  counseling  and  nicotine  replacement  therapy,  was  cost-effective. 

Pilot  Study  Design  and  Analysis 
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The  Institute  of  Medicine  recently  identified  under  use  of  chemotherapy  is  one  of  the  key  problems 
in  the  quality  of  cancer  care.  The  randomized  clinical  trial  (RCT)  proposed  in  this  CALGB  project  is 
designed  to  begin  to  address  this  issue  by  comparing  standard  chemotherapy  to  a  new,  potentially 
less  toxic,  regimen  using  capectabine.  This  companion  project  will  use  the  defined  population  of 
women  eligible  for  the  RCT  to  compare  the  quality  of  life  and  satisfaction  with  treatment  of 
350  women  treated  off-trial  and  350  treated  within  the  RCT.  Standardized  telephone  interviews 
will  be  sued  to  collect  data  at  baseline  and  6,12, 18,  and  24  months  post-enrollment  and  records 
will  be  reviewed  for  clincial  information  .The  aims  of  the  study  are:  1)  To  compare  quality  of  life 
outcomes  and  satisfaction  with  treatment  of  women  receiving  chemotherapy  off  and  on  trial, 
controlling  for  local  and  systemic  treatment,  comorbidity,  age,  and  other  covariates;  2)  To  describe 
disease-free  survival  and  competing  causes  of  mortality;  and  3)  To  evaluate  predictors  of  RCT 
participation. 

This  companion  proposal  represents  a  novel  opportunity  to  assess  the  effects  of  chemotherapy 
delivered  in  an  RCT  compared  to  usual  care  in  a  defined  population  of  elderly  women  with  breast 
cancer  eligible  for  a  chemotherapy  RCT.  Given  that  the  average  80  year  old  woman  with  local  or 
regional  disease  has  a  life  expectancy  of  more  than  nine  years  and  has  a  fair  (>30%)  probability  of 
relapse  in  her  life  time,  increased  use  of  chemotherapy  has  the  potential  to  decrease  morbidity, 
and  perhaps,  mortality  from  this  disease. 


Mandelblatt,  Jeanne  S.,  MD,  MPH 


BB  Principal  Investigator/Program  Director  (Last,  first,  middle): 

DESCRIPTION.  State  the  application's  broad,  long-term  objectives  and  specific  aims,  making  reference  to  the  health  reiatedness  of  the  project.  Describe  concisely 
the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person.  This  description  is  meant 
to  serve  as  a  succinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  application.  If  the  application  is  funded,  this  description,  as  is,  will 
become  public  information.  Therefore,  do  not  include  proprietary/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDED. _ 

The  elderly,  who  represent  half  of  the  185,000  new  cases  of  breast  cancer  and  two-thirds  of  the  deaths,  have  failed  to  realize 
any  of  the  benefits  of  recent  mortality  reductions  seen  among  younger  women.  At  present,  over  40%  of  the  elderly  women 
diagnosed  each  year  will  have  regional  stages  of  disease,  where  chemotherapy  can  have  survival  benefits.  However,  actual 
chemotherapy  treatment  patterns  diverge  from  consensus  recommendations  for  the  elderly.  Patient  preferences  or  strong 
comorbidities  may  be  legitimate  reasons  to  omit  chemotherapy,  while  age  would  not.  At  present,  we  do  not  understand  the 
reasons  for  the  variations  in  practice  among  the  elderly.  Even  with  the  recent  National  Institute  of  Aging  and  National  Cancer 
Institute  announcement  for  research  in  the  elderly,  it  is  unlikely  that  large  scale  randomized  trials  of  broad  elderly  groups  will 
be  mounted  in  the  near  future  to  address  this  gap.  Thus,  Lombardi  Cancer  Center  and  the  Cancer  and  Leukemia  Group  B 
(CALGB)  propose  to  study  a  large  prospective,  longitudinal,  observational  cohort  of  newly-diagnosed  elderly  breast 
cancer  patients  with  regional  disease.  The  primary  goals  of  this  project  are  to  use  a  conceptual  model  based  in 
preference  theory  to  identify  medical,  socio-demographic,  and  psycho-social  factors  associated  with  patient  preferences, 
chemotherapy  decisions,  and  subsequent  quality  of  life  and  satisfaction  up  to  3  years  post-enrollment.  Careful  attention 
will  be  paid  to  controlling  for  important  confounders.  Data  will  be  collected  from  1,300  women  4-6  six  weeks  after 
ascertainment  in  a  standardized  telephone  interview;  women  will  be  re- interviewed  6  months,  1,2  and  up  to  3  years  following 
study  entry.  Records  will  be  reviewed  for  clinical  data.  The  specific  goals  are:  1)  To  evaluate  factors  associated  with 
chemotherapy  decisions,  including  age  and  comorbidity,  and  to  compare  the  decisions  of  Blacks  and  Whites,  2)To  examine  the 
role  of  chemotherapy  decisions  in  quality  of  life  and  satisfaction  outcomes,  controlling  for  covariates,  3)  To  describe  the  impact 
of  comorbidity  on  ability  to  tolerate  chemotherapy;  and  4)  To  collect  preliminary  data  on  disease-free  survival  and  competing 
causes  of  mortality.  Lar^c  observational  studies  such  as  this  are  an  efficient  manner  to  obtain  data  on  treatment  decisions, 
course  of  therapy,  and  outcomes  in  general  populations.  However,  given  potential  unmeasurable  confounding,  our  results 
will  need  to  be  confirmed  in  clinical  trials.  In  the  interim,  these  data  will  fill  important  knowledge  gaps  in  cancer  in  the  elderly 
that  will  be  broadly  portable  to  efforts  to  improve  the  cancer  outcomes  of  this  population.  This  project  will  also  provide  the 
infrastructure  for  future  CALGB  and  inter-group  companion  studies  comparing  outcomes  of  women  who  chose  to  participate 
in  research  protocols  and  those  who  seek  routine  care. 
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Cancer  &  Leukemia  Group  B  (CALGB)  Central  Office,  Chicago,  IL 
Georgetown  University  Medical  Center,  Washington,  DC 
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1 7.  PI  Address-Zip  Code 
(Non-U.S.  codes  write 
in  below.) 


1 8.  Principal  Investigator's  Phone  Number  (U.S.  and  Canada  only.  If  you 
have  an  International  Phone  Number,  please  write  in  the  number, 
starting  with  country  code,  below.) 
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1 9.  Principal  Investigator's  Fax  Number  (U.S.  and  Canada  only.  If  you  have  an 
International  Fax  Number,  please  write  in  the  number,  starting  with 
country  code,  below.) 


International  Fax  Number 
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20.  Principal  Investigator's  E-Mail  Address  (If  available.) 


rrxx  nde  ner. 


21.  Principal  Investigator  Demographics  (Optional.) 


Gender: 


—  ^  -  .  *r  f 


■  '  >  -a ;  £  2-  P 


iio  \ati\ 


Mat:',  e  Hawaiian  c-r  Other  Pacific  Islander 


Other  :Scecir/r: 


22.  Key  Personnel  Demographics  (Optional,  select  all  that  apply.) 


23.  Proposal  Title  (This  may  be  up  to  1 60  characters  long.) 


f\a  '•c.aTci  EnV'^r,  mvt^r.-aae-'urn  m \I-U- 

,£c  |-|(Xvinri  C^r^.r' 


-m 


24.  Total  Funding  Requested  from  the  Government  (Direct  and  Indirect  Costs)  for  the  Entire 
Proposed  Period  of  Research  (Whole  U.S.  dollar  figures  ONLY.  Enter  number  flush  with 
right-hand  margin.) 


25.  Military/Civilian  Collaboration  (Mark  the  appropriate  statement,  if  your  proposal  DOES  represent  a 
Military/Civilian  Collaboration,  fill  in  the  full  name  of  the  Collaborating  Organization.) 


The  proposed  work  DOES  represent  a  Military/Civilian  Collaboration.  (Complete  the  following.) 

Collaborating  Organization: - - - — - 

Collaborating  Organization  Address: _ _ _ _ _ _ _ 


$i  JRfTok 


A  A-A®  A 

!T  (1: 1  X  A  4  ~  ' 
^  ~ 

3  ■  0  (3 


U  1 
~~  2 
3  3  ■  3  3 


i  .  i  <4  0  ;  ;T.  (?  4 
5  :'!  5  5  (?/  (|;  5 

{6  •:  6  6.  •?  6  J  0 

7  7  7  7  7  7  (7  7 

8  8  8  8  0  8  8  8 

9  .9  9  9  9  9  9  9 


The  proposed  work  DOES  NOT  represent  a  Military/Civilian  Collaboration. 


26.  Human  Subjects 

In  the  proposed  work,  will  Human  Subjects  be  used?  0  Yes 


If  yes,  which  Human  Subjects  will  be  used?  (Select  all  that  apply.) 


0  Minorities 

Military  Active  Duty 
Military,  Reserve 


National  Guard  0  Outpatient 

Foreign  Other  (Specify.): 

Inpatient 


27.  Human  Anatomical  Substances 

In  the  proposed  work,  will  Human  Anatomical  Substances  be  used?  ^ 

If  yes,  which  Human  Anatomical  Substance(s)  will  be  used?  (Select  all  that  apply.) 

£  Blood  Established  Cell  Lines  9  Tissue 

Ceils  Primary  Ceil  Lines  Urine 

DMA  Saliva  Other  iSpecry.;:  _ _ 


Can  the  Human  Anatomical  Substance(s)  indicated  above  be  traced  to  a  specific  donor? 


Yes  &  No 


28.  Clinical  Trials 

Does  the  proposed  work  include  Clinical  Trials?  Yes  Q  No 

If  yes,  select  the  type  of  Clinical  Trial(s)  proposed  (Select  all  that  apply.) 

Investigational  Drugs  Approved  Drugs 

j nv^stiscitionsl  Devices  New  indications  for  Approved  Drugs 


[laaaa  Efliii  ana 

PLEASE  DO  NOT  WRITE  IN  THIS  AREA 
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29.  Demographics  of  Human  Test  Subjects/Study  Population  of  Interest 

Does  your  research  specifically  target  any  particular  segment  of  the  population? 

P  Yes 
No 

Not  applicable 

If  yes,  please  answer  the  following  questions: 

A.  Gender  of  the  Human  Test  Subjects/Study  Population 

Does  your  research  specifically  target  any  of  the  following  categories? 

.viaie 

9  Femuie 


B.  Ethnicity  of  the  Human  Test  Subjects/Study  Population 

Does  your  research  specifically  target  any  of  the  following  ethnic/racial  categories? 


American  Indian 
Alaska  Native 
Asian 

Black  or  .Arrican  American 
Hispanic  or  Latino 


Native  Hawaiian 
White 

Other  (Specify.): 
No  target 


or  Other  Pacific  islander 


C.  Age  of  the  Human  Test  Subjects/Study  Population 

Does  your  research  specifically  target  any  of  the  following  age  ranges? 

Miner  (under  i  3  years  cf  age!  •  51-70  years  of  age 

1  3-30  years  cr  age  *  Over  70  years  of  age 

31-50  years  cf  age  No  target 

D.  General  Income  of  the  Human  Test  Subjects/Study  Population 
Does  your  research  specifically  target  any  of  the  following  categories? 
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30.  Animal  Subjects 

In  the  proposed  work,  will  Animal  Subjects  be  used?  Yes  v  N° 
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TECHNICAL  ABSTRACT 


Mandelblatt,  Jeanne,  MD,  MPH 


PROPOSAL  TITLE:  “Aging,  Gene,  Environment  Interactions  in  the  Risk  of  Having  Breast  Cancer” 
PRINCIPAL  INVESTIGATOR:  Jeanne  Mandelblatt,  MD,  MPH 


In  1999,  185,000  women  will  develop  breast  cancer,  and  more  than  43,000  will  die  of  their  disease.  Almost  50% 
of  these  new  cases  and  nearlv  two-thirds  of  the  deaths  will  occur  among  the  13%  of  the  female  population  that  is 
acred  65  or  more  (hereinafte'r  referred  to  as  elderly).  The  elderly  are  also  the  fastest  growing  segment  of  the  US 
population  todav;  it  is  projected  that  by  the  year  2030,  one  in  five  women  will  be  elderly.  Thus,  elderly  women  will 
account  for  an  increasing  absolute  number  of  breast  cancer  cases  in  the  next  millennium.  Despite  these  impressive 
biological  and  demographic  profiles,  little  is  known  about  the  causes  of  breast  cancer  in  the  elderly.  With  few 
exceptions,  the  majority  of  research  on  cancer  biology  has  been  conducted  in  non-elderly  populations.  Indeed,  until 
recently,  the  elderly  have  been  excluded  from  cancer  clinical  trials  and  research  protocols. 


At  present  we  do  not  know  how  environmental,  genetic,  and  aging  processes  might  interact  to  produce  the 
exponential  increases  in  cancer  risk  seen  with  advancing  age.  Several  environmental  and  genetic  processes  have 
been  associated  with  the  risk  of  having  or  developing  breast  cancer,  including  oxidative  damage,  faculty  D 
repair,  hormonal  milieu,  and  p53,  erb-B-2,  and  BRCA1/2  genetic  mutations.  Another  potential  risk  factor  for 
developing  cancer  may  involve  telomerase,  where  lack  of  inhibition  of  telomerase  activity  can  lead  to  cell 
immortalization.  Telomerase  activity  is  also  related  to  many  processes  of  aging,  including  cell  death,  making  it  an 
interesting  candidate  marker  for  age-mediated  carcinogenesis. 


To  begin  to  address  saps  in  our  understanding  of  age-related  components  in  the  etiology  of  breast  cancer  we  are 
proposing  to  conduct  a  case-control  study  of  350  women  newly  diagnosed  older  women  ages  40  and  older  with 
B RCA  1/2  negative  breast  cancer  and  350  controls  with  a  negative  breast  biopsy  to  evaluate  the  roles  of  age, 
traditional  risk  factors,  diet,  oxidative  damage,  DNA  repair,  p53,  erbB2,  and  telomerase  activity  in  the  risk  of  being 
diasnosed  with  cancer;  we  will  also  compare  risks  seen  in  older  and  younger  cancer  cases.  This  proposal  builds  on 
the~nationally  renowned  breast  cancer  program  at  Lombardi  Cancer  Center,  strong  collaborative  relationships,  a 
solid  infrastructure  to  support  tissue  and  serum  analyses,  and  a  core  of  nationally  recognized  scientific  an  consumer 

advisors. 


This  proposal  is  innovative  in  its  use  of  a  multi  disciplinary  team  focusing  on  an  under-studied  population-  o  der 
women  -  and  the  application  of  state-of-the-art  molecular  genetics  and  histopathology  techniques  to  explore 
previously  unaddressed  research  questions.  Data  from  this  project  will  serve  as  a  platform  for  future  interventions 
to  prevent  breast  cancer.  In  addition,  the  data  on  the  risk  of  disease  will  also  serve  as  a  model  for  studying  age- 
related  response  to  treatment  and  prognosis.  This  type  of  research  has  the  promise  to  ensure  that  seientmc  insig 
are  translated  from  the  laboratory  into  new  research  and  clinical  care  paradigms  for  future  generations  o  reas 
cancer  patients. 


Mandelblatt,  Jeanne,  MD,  MPH 


PUBLIC  ABSTRACT 

PROPOSAL  TITLE:  “Aging,  Gene,  Environment  Interactions  in  the  Risk  of  Having  Breast  Cancer 
PRINCIPAL  INVESTIGATOR:  Jeanne  Mandelblatt,  MD,  MPH 


Cancer  is  a  disease  of  the  aged.  In  1999, 185,000  women  will  develop  breast  cancer,  and  more  than  43,000  will  die 
of  their  disease.  Nearly  50%  of  these  new  cases  and  nearly  two-thirds  of  the  deaths  will  occur  among  the  13  /o  of 
the  female  population  that  is  aged  65  or  more;  the  median  age  of  women  with  breast  cancer  is  70.  The  elderly  are 
also  the  fastest  growina  segment  of  the  US  population  today;  it  is  projected  that  by  the  year  20,0  one  in  five  women 
will  be  elderly.  Thus,  elderly  women  will  account  for  an  increasing  absolute  number  of  breast  cancer  cases  in  the 
next  millennium.  Despite  these  impressive  biological  and  demographic  profiles,  little  is  known  about  the  causes 
of  breast  cancer  in  the  elderlv.  With  few  exceptions,  the  majority  of  research  on  cancer  biology  has  been  conducted 
in  non-elderly  populations.  Indeed,  until  recently,  the  elderly  have  been  excluded  from  cancer  clinical  trials  and 

research  protocols. 

Thus  at  present  we  do  not  know  how  putative  environmental,  genetic,  and  aging  processes  mightinteract  to  produce 
Si  increases  in  cancer  risk  seen  with  advancing  age.  Is  there  asimp.e  cumu  atrve  efet  oi  ceU  d^nage 
over  time9  Are  there  specific  aene-environment  interactions  that  occur  in  an  aging  host.  Do  norm  0  = 
processes,  such  as  programmed  cell  death,  become  repressed  in  the  presence  of  oncogenes?  Do  older  women  with 
breast  cancer  have  different  distributions  of  biomarkers  than  younger  cases? 

To  begin  to  address  these  critical  questions,  we  are  proposing  to  conduct  a  case-control  study  ot  ,oO  women  newly 
diaanosed  women  40  vears  with  BRCA1/2  negative  breast  cancer  and  3oO  controls  with  a  negative  breas  p  y 
to  evaluate  the  roles  of  age,  traditional  risk  factors,  diet,  oxidative  damage,  DNA  repair,  poo,  and  te!om^ras^t^ 
in  the  risk  of  being  diagnosed  with  cancer;  we  will  also  compare  the  distribution  ot  biomarkers  m  young 
cases.  This  proposal  builds  on  the  nationally  renowned  breast  cancer  program  at  Lombardi  Cance :  Center  stron 
collaborative  relationships,  a  solid  infrastructure  to  support  tissue  and  serum  analyses,  and  a  core  of  nation  y 
recognized  scientific  and  consumer  advisors. 

This  proposal  is  innovative  in  its  use  of  a  multi  disciplinary  team  focusing  on  an  under-studied  population-  older 
women  -  ani  the  application  of  state-of-the-art  molecular  genetics  and  histopathology  tectanques  o  =^me 
previously  unaddressed  research  questions.  Data  from  this  project  wtll  seme  as  a  platform  fo fume  m»rrenao 
to  prevent  breast  cancer.  In  addition,  the  data  on  the  risk  of  disease  will  a  so  serve  as  a  qr;ent;fic  insights 

related  response  to  treatment  and  prognosis.  This  type  of  research  has  the  promise  to  ensure  that  scientific  tnsi 
are  translated  from  the  laboratory  into  new  research  and  clinical  care  paradigms  for  future  genera  ions  o 
cancer  patients. 
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ABSTRACT 
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The  Impact  of  Physician-Patient  Communication  on  the  Use  of 
Screening  Mammography  Among  The  Elderly 


Breast  cancer  is  the  most  commonly  diagnosed  cancer  and  the  second  leading  cause  of 
cancer-related  death  among  American  women.  Despite  mammography’s  preventive  value, 
elderly  women  underuse  mammography.  Doctors’  recommendation  is  considered  to  be 
the  most  important  factor  for  mammography  use,  but  elderly  patients  receive  less 
conversation  time  from  their  physicians  than  younger  patients.  Little  is  known  about 
whether  and  how  physician-patient  communication  affect  elderly  women’s  screening 
behavior. 

To  fill  this  gap  in  knowledge,  we  will  examine  and  assess  the  role  of  physician-patient 
communication  on  elderly  patients’  mammography  use.  Female  patients  age  65  or  older 
who  are  due  for  a  mammogram  in  6  months  will  be  invited  to  participate.  Actual 
communication  will  be  audiotaped  and  analyzed.  Patients’  intention  for  a  mammogram 
and  actual  mammography  use  during  the  follow-up  period  will  be  compared  against 
communication  styles.  We  expect  that  most  elderly  women  play  a  passive  role  on 
communication,  and  a  participatory  communication  style  which  encourages  elderly 
women’s  involvement  in  discussion  will  significantly  predict  mammography  use. 

This  research  will  contribute  to  theories  linking  communication  and  behavioral  outcomes, 
and  provide  the  scientific  basis  for  future  physician  training  and  interventions  to  increase 
mammography  use  in  our  aging  population  with  a  high  burden  of  illness. 
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Physicians’  communication  styles  and  mammographic  screening 


Wenchi  Liang,  Ph.D. 


The  impact  of  physician-patient  communication  on  the  use  of 
screening  mammography  among  the  elderly 


ABSTRACT: 

Breast  cancer  is  the  most  commonly  diagnosed  cancer  and  the  second  leading  cause  of  cancer-related  death 
among  American  women.  Despite  the  proven  value  of  mammography  in  reducing  mortality  from  breast 
cancer,  numerous  reports  show  that  elderly  women  receive  mammography  less  often  than  other  women. 
Medical  visits  and  information  from  physicians  significantly  predict  mammography  use  for  all  women,  but 
elderly  women  are  less  likely  to  receive  a  physician  recommendation  for  screening  than  younger  women. 
Elderly  patients  generally  take  a  passive  role  during  medical  visits,  and  receive  less  conversation  time  from 
their  physicians  than  younger  patients.  Physician-patient  communication  and  styles  of  communication  have 
been  shown  to  affect  patients’  satisfaction  with  care  and  compliance  to  medication,  but  there  is  a  paucity  ot 
literature  on  communication  in  the  elderly,  and  none  that  we  are  aware  of  that  address  the  role  of  physician- 
patient  communication  on  mammography  use.  It  is  highly  possible  that  a  participatory  communication  style 
which  encourages  elderly  women’s  involvement  in  discussion  will  significantly  increase  elder  y  women  s 
mammography  use  and  satisfaction  with  care. 

To  fill  this  gap  in  knowledge  and  test  this  hypothesis,  we  use  a  conceptual  framework  to  design  and  evaluate 
a  prospective  longitudinal  study  to  examine  preferred  and  actual  communication  styles  between  physicians 
and  elderly  female  patients,  and  assess  the  role  of  communication  on  patients’  subsequent  mammographic 
screening  behaviors.  Female  patients  age  65  or  older  who  are  due  for  a  mammography  in  6  months  will  be 
accrued  during  a  routine  medical  visit  and  asked  to  complete  a  questionnaire  before  and  immediately  after  the 
visit;  the  follow-up  telephone  survey  to  assess  actual  behavior  will  be  completed  9  months  after  the  visit. 
Physicians’  preferred  styles  of  communication  will  also  be  assessed  before  actual  communication.  Physician- 
patient  communication  during  the  clinical  encounter  will  be  audio-recorded  and  coded  by  trained  assistants 
Patients’  intention  for  a  future  mammogram  will  be  assessed  by  self  -report  after  the  visit,  and  actual 
mammography  screening  behavior  will  be  acquired  from  the  telephone  interview.  The  specific  aims  and 
hypotheses  of  the  proposed  research  are: 

1.  To  describe  elderly  women’s  self-reported  preferred  styles  of  physician-patient  communication  and  to 
identify  the  determinants  of  preferences  for  communication;  2.  To  evaluate  actual  communication  styles 
during  medical  encounters  and  the  degrees  to  which  patients’  and  physicians’  characteristics  influence 
communication;  3.  To  evaluate  the  impact  of  communication  styles  on  elderly  women’s  (a)  intention  to  get 
a  mammogram,  (b)  actual  screening  behavior  in  a  9-month  follow-up  period,  and  (c)  satisfaction  with  care. 

This  proposed  research  will  make  important  scientific,  clinical,  and  policy  contributions.  First,  knowledge 
about  how  interactions  between  elderly  women  and  their  physicians  influence  mammography  use  can 
contribute  to  theories  linking  communication,  decision-making,  and  psychological  and  behavioral  outcomes 
in  a  growing  population  with  a  high  burden  of  illness.  Second,  information  about  desirable  communication 
styles  will  be  useful  to  physicians  and  health  care  organizations  in  enhancing  clinical  skills  and  quality  of  care. 
Third,  the  results  can  provide  the  scientific  basis  for  future  physician  training  and  interventions  to  increase 
mammography  use  among  the  elderly  in  our  aging  society. 


Marshall,  John  L.,  MD 
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EXECUTIVE  SUMMARY 

DESCRIPTION  State  the  application’s  broad.  long-term  objectives  and  specific  aims,  stressing  their  applied  significance,  originality, 
and  relevancy  to  the  purpose  of  the  Quality  Care  Research  Fund.  Describe  concisely  the  research  design  and  methods  for  achieving  these 
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EXCEED  400  WORDS. 

Project  Title:  Burden  of  Colorectal  Cancer  in  a  Managed  Care  Population 

Colorectal  cancer  represents  a  significant  burden  on  individuals,  their  families,  and  the  medical 
care  system.  To  date,  there  has  been  little  work  describing  the  burden  of  colorectal  cancer,  or 
assessing  the  cost-effectiveness  of  colon  cancer  screening  and  prevention  efforts  in  different 
health  settings  and  populations.  In  this  project,  we  propose  to  form  an  academic  medical  center 
and  private  non-profit  partnership  between  the  Lombardi  Cancer  Center  and  Kaiser  Permanente 
Mid-Atlantic  States  (KPMAS).  This  multidisciplinary  team  will  conduct  a  nested  case-control 
study  of  1,400  colorectal  cancer  patients  and  1,400  controls  to  further  the  knowledge  of  the 
burden  of  colorectal  cancer  within  a  defined  managed  care  population.  The  specific  aims  of  the 
project  are:  1)  to  describe  the  burden  of  colorectal  cancer  in  a  managed  care  population, 
including  the  impact  on  direct  health  care  costs,  out-of-pocket  costs,  quality  of  life,  and 
satisfaction  with  care,  and  to  evaluate  the  most  influential  factors  of  disease  burden;  and  2)  to 
use  the  data  on  costs  and  quality  of  life  to  conduct  a  preliminary  cost-effectiveness  analysis  of 
the  impact  of  the  use  of  cyclo-oxygenase  2  (COX-2)  inhibitors  on  costs  and  outcomes  from 
colorectal  cancer  in  managed  care  settings.  To  accomplish  these  aims,  we  will  identify  all 
members  of  KPMAS  entered  into  their  administrative  database  with  the  diagnosis  of  colon  or 
rectal  cancer  between  1/1/1997  and  12/31/1999,  and  an  age-  and  sex-matched  control  for  each 
case.  Resource  utilization  and  medical  care  costs  of  cases  and  controls  will  be  determined  from 
the  KPMAS  database.  Eligible  cases  and  controls  will  be  interviewed  to  determine  potential^ 
influential  factors  on  burden  of  care,  quality  of  life,  out-of-pocket  costs,  and  satisfaction  with 
care.  Quality  of  life  and  medical  care  costs  will  then  be  used  in  an  analysis  to  determine  the 
incremental  cost-effectiveness  of  using  COX-2  inhibitors  for  chemoprophylaxis  in  this 
population.  This  study  extends  prior  work  in  the  field  by  providing  a  thorough  understanding  of 
the  burden  of  colorectal  cancer  in  managed  care  settings  in  terms  of  direct  medical  costs,  out-of- 
pocket  costs,  quality  of  life,  and  patient  satisfaction.  A  better  understanding  of  this  disease 
burden  will  allow  more  accurate  determination  of  the  benefits  of  colorectal  cancer  screening 
and  prevention. 
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BB  Principal  Investigator/Prcgram  Director  (Last,  first,  middle );  >Sternas,  Kathleen  A. _ 

DESCRIPTION:  State  the  application's  broad,  long-term  objectives  and  specific  aims,  making  reference  to  the  health  relatedness  of  the  project.  Describe 
concisely  the  research  design  and  methods  for  achieving  these  goals.  Avoid  summaries  of  past  accomplishments  and  the  use  of  the  first  person.  This 
description  is  meant  to  serve  as  a  succinct  and  accurate  description  of  the  proposed  work  when  separated  from  the  application.  If  the  application  is  funded,  this 
description,  as  is,  will  become  public  information.  Therefore,  do  not  include  proprietary/confidential  information.  DO  NOT  EXCEED  THE  SPACE  PROVIDED. 

>The  candidate's  long-term  career  goal  is  to  develop  the  skills  to  become  an  independent  nurse-researcher  in  cancer 
prevention  and  control  with  a  primary  focus  on  testing  intervention  strategies  to  improve  quality  of  life.  Related  career 
development  objectives  include:  1)  Develop  a  research  agenda  that  targets  key  factors  for  nurse-based  interventions 
namely,  appraisal  (meaning),  coping,  resources,  and  personal  and  situational  factors;  2)  Develop  a  strong  theoretical 
knowledge  base  in  cancer  prevention  and  control  and  related  sciences  including  biostatistics  and  epidemiology,  psycho¬ 
social  sciences,  and  health  intervention:  3)  Explore  ethical  issues  related  to  providing  care,  treatments,  and  support  to 
women  with  breast  cancer:  4)  Explore  the  use  of  computers  and  nursing  informatics  in  conducting  future  breast  cancer 
research.  This  proposal  is  consistent  with  the  candidates'  immediate  and  long-term  career  goals.  We  will  validate  a 
model  derived  from  Lazarus  and  Folkman's  stress-appraisal-coping  theoretical  framework  which  identifies  factors  which 
place  women  at  risk  for  poor  quality  of  life  after  breast  cancer,  and  evaluate  two  interventions,  a  specialized  breast 
cancer  educational  counseling  program  with  a  support  companion  (SBCEP)  and  a  traditional  breast  cancer  educational 
counseling  program  (TBCEP)  on  improving  the  quality  of  life  of  200  African-American  and  Caucasian  women,  ages  30 
to  80,  with  stages  1  or  II  breast  cancer.  Women  will  be  recruited  from  a  local  hospital.  The  impact  of  age  and  treatment 
with  and  without  chemotherapy  will  be  studied.  The  specific  aims  are  to:  1)  Describe  the  appraisals  (meanings),  coping, 
resources,  situational  and  personal  factors,  and  quality  of  life  of  women  with  Stages  I  or  II  breast  cancer:  2)  Validate  a 
model  derived  from  Lazarus  and  Folkman's  stress-appraisal-coping  framework  which  identifies  factors  which  place 
women  at  risk  for  poor  quality  of  life  after  breast  cancer:  and  3)  Evaluate  and  compare  two  interventions,  the  SBCEP 
which  includes  a  supportive  companion  and  traditional  care  (TBCEP)  on  improving  the  quality  of  life  among  women 
with  breast  cancer.  The  hypothesis  predicts  that  there  will  be  no  significant  differences  between  the  SBCEP  and  TBCEP 
randomized  groups  in  pre-test  measures  of  appraisal,  coping,  resources  including  social  support,  and  quality  of  life,  but 
there  will  be  significant  differences  between  the  SBCEP  and  TBCEP  in  post  test  measures  of  these  variables.  It  is 
predicted  that  the  experimental  intervention  (SBCEP)  will  have  more  positive  effects  on  quality  of  life  than  the  control 
intervention  of  traditional  care  (TBCEP). 

_ _ _ _ _ _ i 

PERFORMANCE  SITEfS)  ( organization .  city,  state ) 


•School  of  Nursing 
Lombardi  Cancer  Center 
Georgetown  University 
3700  Reservoir  Road  N\V 
Washington.  DC  20007 


Holy  Cross  Hospital 
1500  Forest  Glen  Road 
Silver  Spring.  MD  20910 
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Georgetown  Univ.  School  of  Nursing 
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Department  of  Biostatistics 
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Georgetown  Univ.  School  of  Nursing 
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CANCER  CLINICAL  AND  ECONOMIC  OUTCOMES  CORE  CONSULTATION 
REPORT 

Core  Personnel:  Burnett 

Person  Consulting:  Stemas 
Date  of  Consult: 

Reason  for  Consultation:  Assistance  with  development  of  K-01  proposal  "Breast  Cancer: 
Counseling,  Companions,  and  Quality  of  Life"  for  NINR  submission 

Time  Spent:  Approx  6  days 

Potential  for  funding:  K-01  award  submitted 


CANCER  CLINICAL  AND  ECONOMIC  OUTCOMES  CORE  CONSULTATION 
REPORT 

Core  Personnel:  Lawrence,  Mandelblatt,  Liang,  Yi,  Gold 

Person  Consulting:  John  Marshall,  MD 
Date  of  Consult:  6/99 

Reason  for  Consultation:  Assistance  with  development  of  "Burden  of  Colon  Cancer  in  a 
Managed  Care  Population".  The  Core  will  act  as  a  consulting  shared  resource  in  the  grant,  and 
be  responsible  for  quality  of  life  survey  development  and  administration  to  colon  cancer  patients 
and  controls.  The  Core  would  also  be  responsible  for  conducting  a  preliminary  cost- 
effectiveness  analysis  using  QOL  data  obtained  in  the  survey  to  determine  cost-effectiveness  of 
using  COX-2  inhibitors  for  colon  cancer  chemoprevention 

Time  Spent:  Approx  14  person-days  in  proposal  preparation 

Potential  for  funding:  Submitted  to  Merck  and  Co.,  total  grant  direct  costs  approx.  $400,000 


CANCER  CLINICAL  AND  ECONOMIC  OUTCOMES  CORE  CONSULTATION 
REPORT 

Core  Personnel:  Lawrence 

Person  Consulting:  M.  Cairo,  Bone  Marrow  Transplant  Program 

Date  of  Consult:  7/99 

Reason  for  Consultation:  Assistance  with  cost  of  running  a  pilot  cord-blood  storage  unit  for 
potential  cord-blood  stem  cell  transplations. 

Time  Spent:  Approx  1  hour 

Potential  for  funding:  Currently  under  discussion,  may  have  future  proposal  to  DOD 


CANCER  CLINICAL  AND  ECONOMIC  OUTCOMES  CORE  CONSULTATION 
REPORT 

Core  Personnel:  Mandelblatt,  Gold 

Person  Consulting:  A.  Bierman,  AHCPR 

Date  of  Consult:  8/99 

Reason  for  Consultation:  Consult  to  Dr.  Bierman,  Agency  for  Health  Care  Policy  and  Research 
(AHCPR),  for  statistical  and  outcomes  consultation  for  guidance  with  an  AHCPR  analysis  of  the 
Medicare  Health  of  Seniors  (HOS)  Study.  The  Core  will  be  assisting  with  the  analytic  design  to 
help  determine  the  impact  of  race,  gender,  and  socioeconomic  status  on  health  status  in  elderly 
people  in  managed  care  organizations. 

Time  Spent:  Approx  10  personnel  days 

Potential  for  funding:  Direct  contract  with  AHCPR,  $3000 


CANCER  CLINICAL  AND  ECONOMIC  OUTCOMES  CORE  CONSULTATION 
REPORT 


Core  Personnel:  Lawrence,  Liang,  Burnett,  Yi 

Person  Consulting:  J.  Silsby,  CRFA 
Date  of  Consult:  7/99 

Reason  for  Consultation:  Conduct  a  feasibility  study  of  a  multiphasic  cancer  screening  van  in  the 
Metropolitan  D.C.  area,  to  potentially  include  breast,  cervical,  prostate,  colon,  and  skin  cancer 
screening.  Feasibility  study  is  to  include  logistics  of  screening  in  a  mobile  unit,  effectiveness  of 
screening,  estimated  costs  of  screening,  and  distribution  of  costs  by  payor. 

Time  Spent:  Approx  10  person-days  as  of  9/1/99 

Potential  for  funding:  Contract  in  development  for  $9800  from  Cancer  Research  Foundation  of 
America 


Cancer  Clinical  and  Economic  Outcomes  Core 
Bimonthly  Meeting 
2:30  p.m.  ~  3:30  p.m.  9/15/98 

CPC  4th  floor  Conference  Room 


Members 

Jeanne  Mandelblatt,  MD,  MPH;*  William  Lawrence,  MD,  MSIE;*  Caroline  Burnett, RN, 
ScD;*  Karen  Gold,  PhD;*  Jack  Hadley,  PhD;  Claudine  Isaacs,  MD;  Lenora  Johnson, 
MPH,  CHES;  Wenchi  Liang,  DDS,  PhD;*  Julia  Rowland,  PhD;  Kate  Taylor,  PhD 

*  Attendees 


Next  Meeting:  November  17, 1998  (Tuesday),  2:30  ~  3:30  pm 

Person 

Assignments/Tasks 

Bill 

Circulate  the  schedule  for  the  Core  Lecture  Series 

Bill 

Circulate  the  Shared  Resources  booklet 

DoD  Breast  Cancer  Studies 

a.  BRCA 1/2  (CARE) 

As  of  August  31,  1998, 75, 109,  and  139  patients  have  completed  the  utilitiy  interviews  (Time 
Trade-Off  and  HUI)  at  baseline,  6-month  followup,  and  12-month  followup,  respectively. 
Preliminary  analysis  found  little  variation  in  utility  scores,  and  the  correlations  between  TTO 
and  HUI  to  be  insignificant.  We  expect  to  see  differences  in  utilities  between  baseline  and  6- 
month  followup  as  a  result  of  intervention  (genetic  counseling). 

Reliability  and  validity  of  the  survey  instruments  are  tested  through  a  second  face-to-face 
interview  conducted  by  Audra  Doss  during  the  visit  for  genetic  counseling.  Our  goal  is  to 
complete  20  interviews  and  analyze  the  correlation  between  telephone  and  face-to-face 
interviews.  Based  on  the  current  data,  the  correlations  are  0.4  for  TTO  and  0.9  for  LRS.  The 
low  correlation  of  0.4  may  result  from  different  modes  of  survey  administration,  real  changes  in 
the  short  period  of  time,  or  low  reliability  of  the  instrument. 

b.  CAB/CAD 

Sixty-six  completed  surveys  have  been  entered  and  analyzed. 

The  manuscript  “Serendipity  in  diagnostic  imaging:  Magnetic  Resonance  Imaging  of  the 
breast”  has  been  accepted  by  Journal  of  the  National  Cancer  Institute,  and  will  be  published  on 
December  2,  1998. 


MTG7.WPD 


10/6/98 


c.  Palliative  Treatments  (Thalidomide  /  TNP-470  with  Taxol) 

The  Thalidomide  study  was  closed  early  because  no  patients  responded  to  the  medication  after 
8  weeks  of  followups.  Cost  and  satisfaction  surveys  were  collected  from  5  patients  at  baseline 
and/or  various  points  of  followups. 

The  TNP-470  and  Taxol  study  began  to  recruit  patients  in  July.  Six  patients  have  received  the 
treatment.  Wenchi  and  Jenny  Crawford  (the  research  nurse)  will  check  and  make  sure  every 
patient  receives  baseline  and  followup  surveys  at  every  visit. 


DoD  Annual  Renewal  Report  (End  of  September,  1998) 

The  annual  renewal  report  has  been  sent  to  Joy  Beveridge  on  September  14,  and  will  be  distributed 
at  the  next  meeting  on  November  17. 


Core  Lecture  Series 

The  Core  lecture  series  will  focus  on  methodological  issues  for  cost-effectiveness,  medical 
decision-making,  utilities,  etc.,  and  how  they  can  be  applied  to  other  areas  of  studies.  It  will  be  a 
bimonthly  lecture,  conducted  by  one  of  the  Core  members  each  time.  Tentatively  the  lecture  will 
run  45  minutes,  right  after  our  Core  meeting.  Another  option  is  to  combine  this  series  with 
Wednesday  Lecture  Series. 

Members  have  signed  up  for  the  lecture  topics.  Please  refer  to  the  attached  file  for  the  list. 
Anyone  who  is  interested  to  present  other  topics  should  contact  Bill  for  details.  The  schedule  for 
the  lecture  series  will  be  distributed  as  soon  as  the  time,  place,  and  format  are  finalized. 

Marc  Lippman  suggested  this  series  to  be  incorporated  with  oncology  fellowship  program,  or  put 
to  marketing.  It  may  also  grow  into  a  independent  fellowship  in  the  future. 


Revenue  Generation:  Shared  resource  issues  --  Core  funding 

Bill  distributed  the  draft  introduction  of  our  Core  that  will  be  put  in  the  Shared  Resources  book 
(see  attached  file).  Bill  will  attend  the  next  meeting  about  shared  resources  on  September  30,  and 
distribute  the  book  to  everyone. 
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Cancer  Clinical  and  Economic  Outcomes  Core 
Bimonthly  Meeting 
2:30  p.m.  ~  3:30  p.m.  11/17/98 

CPC  4th  floor  Conference  Room 


Members 

Jeanne  Mandelblatt,  MD,  MPH;*  William  Lawrence,  MD,  MSIE;*  Caroline  Burnett, RN, 
ScD;*  Karen  Gold,  PhD;*  Jack  Hadley,  PhD;  Claudine  Isaacs,  MD;  Lenora  Johnson, 
MPH,  CHES;  Wenchi  Liang,  DDS,  PhD;*  Julia  Rowland,  PhD;*  Kate  Taylor,  PhD* 


*  Attendees 

Next  Meeting:  January  21, 1999  (Thursday),  2:00  ~  3:30  pm 

Person  Assignments/Tasks 

Bill  Core  lecture;  Cost  effectiveness  analysis  in  cancer  prevention 


DoD  Breast  Cancer  Studies 

a.  BRCA1/2  (CARE) 

From  9/1/98  to  1 1/15/98,  44,  20,  30  patients  have  completed  the  utilitiy  interviews  (Time 
Trade-Off  and  HUI)  at  baseline,  6-month  followup,  and  12-month  followup,  respectively.  The 
total  number  of  completed  surveys  increase  to  119,  129,  and  169. 

Wenchi  is  drafting  a  proposal  for  requesting  the  use  of  SEER-Medicare  linked  database  to  the 
NCI.  We  will  use  these  data  to  estimate  the  life-time  cost  of  breast  cancer  care  for  women  with 
primary  breast  cancer  according  to  the  age  and  cancer  stage  at  diagnosis.  The  estimated  costs 
will  be  used  in  the  BRCA  cost-effectiveness  analysis  model. 

b.  CAB/CAD 

Additional  12  patients  completed  the  Satisfaction  surveys. 

The  training  manual  of  survey  administration  is  under  review.  Bill  and  Wenchi  will  discuss 
this  manual  with  Bruce  and  Miriam  Mullins  once  it  is  finalized.  It  is  suggested  that  if  patients 
do  not  have  time  to  fill  out  the  survey  at  the  end  of  the  visit,  the  study  coordinator  can  ask  them 
to  complete  the  survey  later  and  mail  them  back  to  Georgetown. 
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c.  Palliative  Treatments:  TNP-470  with  Taxol 


Nine  patients  have  been  scheduled  to  receive  the  treatment  since  the  study  began  in  July,  1998. 
This  study  will  steadily  recruit  3  cancer  patients  for  treatment  each  month. 


Core  Lecture  Series 

The  Core  lecture  series  will  start  in  January,  1999.  It  will  be  a  bimonthly  lecture,  conducted  by  one 
of  the  Core  members  each  time.  Ultimately,  we  plan  to  make  this  lecture  available  to  the  public 
such  as  physicians  and  clinical  researchers.  We  decided  to  extend  the  Core  meeting  to  one  and  half 
hours,  and  use  the  last  45  minutes  for  the  lecture.  Kathy  will  distribute  the  1999  schedule  to 
everyone. 


Revenue  Generation:  Shared  resource  issues  -  Core  funding 

We  do  not  have  any  new  consults.  We  still  need  to  figure  out  the  optimal  way  to  calculate  the 
costs  of  consultation  for  each  project-either  by  support  to  the  Core  or  by  support  to  be  added  in  the 
grant. 
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Cancer  Clinical  and  Economic  Outcomes  Core 
Bimonthly  Meeting 
2:00  p.m.  -  3:30  p.m.  1/21/99 

CPC  4th  floor  Conference  Room 


Members 

Jeanne  Mandelblatt,  MD,  MPH;  William  Lawrence,  MD,  MSDE;  Caroline  Burnett,  RN, 
ScD;  Karen  Gold,  PhD;  Jack  Hadley,  PhD;  Claudine  Isaacs,  MD;  Lenora  Johnson,  MPH, 
CHES;  Wenchi  Liang,  DDS,  PhD;  Julia  Rowland,  PhD;  Kate  Taylor,  PhD;  Bin  Yi,  MS 

Lecture:  Topic:  Cost-effectiveness  in  cancer  prevention 

Speaker:  William  Lawrence,  MD,  MSIE 

DoD  Breast  Cancer  Studies 


a.  BRCA 1/2  (CARE) 

—38  baselines,  13  6-month  f/u,  14  12-month  f/u  (11/16/98  ~  1/15/99) 

—Time  Trade-Off  questions  dropped  from  CARE  surveys  (1/4/99) 

—BRCA  model 

—Cost  of  breast  cancer  care  from  SEER-Medicare  linked  data 

b.  CAB/CAD 

—18  additional  completed  surveys 

—Survey  data  entered  into  the  computer  database 

—Revised  survey  forms:  Removed  digital  mammography  &  Sonography  tests 

c.  Palliative  Treatments  (TNP-470  with  Taxol/Thalidomide) 

—14  recruited  in  the  TNP  study;  7  remained  on  study  as  of  1/20/99 

—No  specific  projected  accrual,  possibly  30  patients  at  the  rate  of  3  per  month 

—Thalidomide  data  mostly  entered  to  the  database  (near  completion) 

Schedule  for  1999  Core  Lecture  Series 


William  Lawrence 
Julia  Rowland 
Kathryn  Taylor 
Caroline  Burnett 
Karen  Gold 
Wenchi  Liang 


January  21 
March  25 
May  27 
July  22 
September  23 
November  18 


New  grants 

CALGB  grant 


Agenda  for  next  meeting  (March  25) 
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Cancer  Clinical  and  Economic  Outcomes  Core 
Bimonthly  Meeting 
2:00  p.m.  ~  3:30  p.m.  3/25/99 

CPC  4th  floor  Conference  Room 


Members 

Jeanne  Mandelblatt,  MD,  MPH;  William  Lawrence,  MD,  MSIE;  Caroline  Burnett,  RN, 
ScD;  Karen  Gold,  PhD;  Jack  Hadley,  PhD;  Claudine  Isaacs,  MD;  Lenora  Johnson,  MPH, 
CHES;  Wenchi  Liang,  DDS,  PhD;  Julia  Rowland,  PhD;  Kate  Taylor,  PhD;  Bin  Yi,  MS 


DoD  Breast  Cancer  Studies 


a.  BRCA 1/2  (CARE) 

—38  baselines,  13  6-month  f/u,  14  12-month  f/u  (11/16/98  ~  1/15/99) 

—Time  Trade-Off  questions  dropped  from  CARE  surveys  (1/4/99) 

-BRCA  model 

—Cost  of  breast  cancer  care  from  SEER-Medicare  linked  data 

b.  CAB/CAD 

—18  additional  completed  surveys 

—Survey  data  entered  into  the  computer  database 

—Revised  survey  forms:  Removed  digital  mammography  &  Sonography  tests 

c.  Palliative  Treatments  (TNP-470  with  Taxol/Thalidomide) 

—14  recruited  in  the  TNP  study;  7  remained  on  study  as  of  1/20/99 

—No  specific  projected  accrual,  possibly  30  patients  at  the  rate  of  3  per  month 

—Thalidomide  data  mostly  entered  to  the  database  (near  completion) 

Schedule  for  1999  Core  Lecture  Series 


William  Lawrence 
Julia  Rowland 
Kathryn  Taylor 
Caroline  Burnett 
Karen  Gold 
Wenchi  Liang 


January  21 
March  25 
May  27 
July  2 

September  23 
November  18 


New  grants 

CALGB  grant 


Agenda  for  next  meeting  (May  27) 
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Cancer  Clinical  and  Economic  Outcomes  Core 
Bimonthly  Meeting 
2:00  p.m.  ~  3:30  p.m.  5/27/99 

Suite  400  Conference  Room 

Members 

Jeanne  Mandelblatt,  MD,  MPH;  William  Lawrence,  MD,  MSIE;  Caroline  Burnett,  RN, 
ScD;  Karen  Gold,  PhD;  Jack  Hadley,  PhD;  Claudine  Isaacs,  MD;  Wenchi  Liang,  PhD; 
Julia  Rowland,  PhD;  Kate  Taylor,  PhD;  Bin  Yi,  MS 

Lecture:  Topic:  Health-Related  Quality  of  Life  in  the  PLCO  Screening  Trial: 

The  Impact  of  Baseline  Screening  Results. 

Speaker:  Kate  Taylor,  Ph.D. 

DoD  Breast  Cancer  Studies  (Update:  1/16/99  -  5/21/99) 

a.  BRCA1/2  (CARE) 

—  1 13  baselines,  64  6-month  f/u,  34  12-month  f/u 
— BRCA  model 

b.  CAB/CAD 

—21  more  patients  participated. 

—Miriam  Mullins  (the  Coordinator)  will  leave  her  job  on  5/28;  no  replacement  is 
finalized  yet. 

c.  Palliative  Treatments  (TNP-470  with  Taxol) 

—A  total  of  19  patients  have  received  the  treatment 

-Survey  data  will  be  entered  as  soon  as  the  LCC  finds  a  new  data  entry  person  to 
resume  Galina’s  job  (She  is  leaving  in  two  weeks). 


New  Consults 

1 .  Care-Giver  Burden  of  Terminal  D1  Patients  (Jane  Ingham) 

2.  Burden  of  Colorectal  Cancer  in  a  Managed  Care  Population  (John  Marshall) 

This  study  is  sponsored  by  Merck  Pharmaceutical  Co.  who  is  interested  in  burden  of 
colorectal  cancer  care  in  the  Managed  Care  population.  Jeanne,  Bill,  and  Karen  will  be 
responsible  for  cost  analysis,  quality  of  life,  and  satisfaction  with  care.  Patients  will  be 
contacted  for  a  telephone  survey;  medical  records  will  be  reviewed  for  their  background 
information.  This  consult  will  also  include  a  cost-effectiveness  modeling  that  assesses 
the  impact  of  chemoprophylaxis  with  cyclo-oxgenese  2  (COX-2)  inhibitor  on  costs  and 
outcomes  of  colorectal  caner. 


3.  Intervention  to  Improve  Mammography  Adherence  (Caroline  Burnett) 
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This  NIH-funded  study  is  aimed  to  use  a  community-based  intervention  to  increase  the 
use  of  regular  mammography  in  African  American  women.  Howard  University  leads  this 
project.  GUMC  is  under  the  contract  to  evaluate  the  adherence  of  mammography  at  year 
1  and  2  follow-ups  (Caroline)  and  cost-effectiveness  of  the  program  (Bill). 

4.  Cost  Analysis  of  Cord  Blood  Banking  (Mitchell  Cairo) 

It’s  a  $500,000  pilot  grant  from  the  U.S.  Department  of  Navy  to  look  at  the  cost- 
effectiveness  of  Cord  Blood  Banking  by  different  methods. 

Schedule  for  1999  Core  Lecture  Series 


Caroline  Burnett 
Karen  Gold 
Wenchi  Liang 


July  22 
September  23 
November  18 
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